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ABSTBACT , , . , ^ ^ a « r^-z ^i ^^-rr 

The 2U activities in the Outdoor Biology 

Instructional Strategies (OBIS) Irial Edition Set II use l^^J;^? 
organisms such as crabs, birds, crayfish, lichens, and insects tc 
investiqate biological interrelationships, organism behavior, and 
«=Decie« den«--ty to promote greater environmental and sensory 
IwSiniss! iiracti?ities, designed primarily fox groups of :chxldren 
agei 10 to 15, focus on terrestrial, teach, freshwater, marine, 
woodland, and other habitats. Light and its effect on animal 
behavicrl study of intertidal plant and animal colonies, hibernation 
site s^udy^ comparison of insects in lawn areas and weedy areas, a 
Si^ul^^fd'oil s^ill, investigation cf sea --^^^^r -^i^f.^l; 
a =ei-ie= of environmental games are among the specific activitie^. 
Each is P^esinted in a folio with an introduction, list of materials, 
action^ lisSussion^ and follow up. Ihere are ^^xee additional folios: 
(1) an introduction to OBIS: (2) a "Leader's Survival Kit", with 
suggestions for the combination of the Sat I and II activities into 
varicullearning modules organized by biological or environmental 
Sncep^, skill, or habitat; and (3) an OBIS Tool Box, containing 
S^uipment and technique Cards with instructions for the construction 
and use of inexpensive eay^nment, such as bird feeders and tide 
stakes* (SB) 



♦ Beproductions supplied by EDBS are the best that can be made ♦ 

* from the original documeT\t. 

********************************************************************** 
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Outdoor Biology Instructional Strategies (OBIS) 
provides learning strategies for youngsters in the 
but-of-doors. Through activities that are both fun 
and challenging, OBIS offers investigations for 
ten- to fifteen-year-old youngsters in 
man-managed envirom^ents such as city lots. 
Tlocal paries, or neighborhood streams and 
ponds. These activities may be used 
independently or sequenced to tailor a program 
to suit your needs. 

OBIS activities are prepared for 
community-sponsored youlK organizations. 
Scouts, service groups, nature centers, and 
summer camps can all use OBIS activities in 
their environmental programs. These activities 
will help youngsters and leaders to better 
understand and appreciate environmental and 
ecological relationships. 



whV obis? 

Our relationship with our environment has 
reached a crisis. For too long we have 
considered ourselves independent of nature; we 
have taken what we wanted and changed what 
did not suit our purposes. The environment 
withstood our carelessness for centuries 
because land was plentiful and our population 
was small. As man prospered, hriedicine and 
technology produced a greater chance of 
survival; and as our p'^pulation increased, we 
demanded more of our earth's natural 
resources. Unfortunately, we rerhained 
uninformed or indifferent to the Effects of our 
demands on plants, animals, soii. air. and water. 
We have now reached the point where we can 
no lohger ignore the ecosystem of which we are 
a part. We now realize that we are exhausting 
the available supply of many natural resources. 

If we are to make intelligent decisions regarding 
the future of our ecosystem, we must have a 
thorough understanding of basic biological 
relationships. The ecological understanding that 
grows with each OBIS experience will provide a 
base that youngsters can use in the future to 
more intelligently consider environmental and 
ecological decisions. This is the long-term goal 
of OBIS. 



IT'S A BIOLOGICAL 
WORLD 

We are part of the ecosystem, which includes 
living organisms ar.d the non-living environment. 
Plants and animals, and their interactions with 
each other anci environment, all affect the 
ecosystem in soute way. The study of these 
interactions between organisms and their 
environments is call ecology. 



Food Chain 



Energy for the operation of the ecosystem 
comes from the sun. Through photosynthesis, 
plants transform the suns light energy into food 
energy. Animals cannot make food; they must 
obtain their food by eating plants or other 
animals that eat plants. The energy in the food is 
transferred from plants to plant eaters and then 
to animal eaters. This transfer is called a food 
chain. When organisms die. their bodies may be 
eaten by scavengers as diverse as worms and 
vultures. 



Natural Recycling 

Plant and animal tissues not eaten by 
scavengers are consumed by fungi, molds, 
bacteria, and many kinds of small animals. In the 
process of oblairiing food, these organisms 
decompose the dead organic matter and 
eventually reduce it to minerals, water, and 
carbon dioxide. These materials, returned to the 
earth, water, and atmosphere, can then be used 
again by plants to produce food. 



Community 

Each group of organisms of the same kind that 
lives and reproduces in a particular area is a 
population. Populations of plants, of plant 
eaters, of scavengers, and of molds and bacteria 
live together and depend on each other for food 
and protection. Such a combination of 
interdependent populations is called a 
community. 



feptn'puniti^g ijite^ on their locations, 

^^'pond corrim^^^ lives in a pond and consists 
pfdifferent kinds of plants and animals adapted 
:fpr living in a pond. Oceanis, tidepools, lakes, 
stre^n^s.'prairieSi deserts, and forests all 
represent communities that differ according to 
■the Physical surroundings (environment) in 
which they live, and the populations of plants 
and animals that make up the community. 
Jawn that s^^/founds your house is a community 
as is the city park or vacant lot. You do not have 
ito travel long distances into the **wilds" to find 
natural communities. 



Life Cycle 



Sy/ery species must reproduce in order to 
perpetuate its kind. The process by which an 
organism come^ '"to being, grows and matures, 
and produces eQQS* seeds, o; their equivalent. 
vvh'C^ in turn become young organisms to repeat 
the pattern, is called the life cycle. Some life 
cycles are simP'®; some complex. Some life 
cycles are short, as in the case of a mosquito 
which may go through its life cycle in a matter of 
a few days^ y^hWe others are long, as in the case 
of some trees that may take years to mature 
sufficiently to reproduce. 



Adaptation 

y\J\ih\n the ecosystem there are other organizing 
concepts end interactions that are universal 
v\/herever there is life. Adaptations are special 
features or behaviors that improve an 
orgsnism's chances of surviving and 
rep^'oducing in a particular environment. Some 
animals display color adaptations that allow 
them to blend into their surroundings, thus 
avoiding capture. Other adaptations improve the 
ability of plants and animals to secure food. 

, reproduce, move through their habitat, and 
defend themselves. The adaptations that an 

- . organism possesses enable it to survive in 
certain environments. An animal that is adapted 
to extract o%ygen from water, has fins for 
maneuvering. tolerate relatively warm 



water, might be expected to live in a shallow 
pond habitat. A habitat is the place where an 
organism normally lives and where you would 
ordinarily go to find it. A plant that can withstand 
high temperatures and low moisture might t>e 
found in a desert habitat. 

If a habitat undergoes a radical change as a 
result of natural catastrophe (flood, fire, 
landslide, drought) or the intervention of man 
(land clearing, swamp draining, construction), 
the new environmental conditions may no longer 
support the varieties of life that were previously 
present. Some plants and animals that existed in 
the old environment may already have 
adaptations for the emerging environment, and 
may flourish. Organisms previously unable to 
live in a certain habitat may now colonize it 
because the environment of that habitat has 
changed. These first colonizers may not be 
adapted to compete with some of the organisms 
that follow later, may fail, and therefore may be 
replaced by still other organisms. 



Man 



One organism that influences every community 
is man. The advanced abilities of man's brain 
have contributed to technological advances that 
enable him to survive in a wider range of 
environments than other organisms and to gain 
dominance over many other life forms. With 
man s special abilities, however, he must 
assume responsibility for the consequences of 
his actions. 

It is clear that the time has come for worldwide 
adoption of sensible management pradices 
which can come only after an understanding of 
the ecosystem. OBIS provides one avenue for 
young people to aporoach this unCersXBnduvg. 
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USING THE OBIS 
FOLIOS 

OBIS activities are intended primarily for 
youngsters between the ages of ten and fifteen, 
but have been used successfully with both older 
and younger individuals, including family groups. 
With some assistance, mature youngsters can 
1 lead the activities for small groups. 

Each OBIS folio can provide an enjoyable and 
interesting outdoor activity. You can either select 
individual folios for inclusion in your existing 
environmental program, or group a number of 
folios to provide a broader experience in outdoor 
biology. You are best suited to determine and 
meet the needs of your group on your site. 

Look at the section entitled ^^Currently Available 
OBIS Folios." You will find a list of all the 
activities in OBIS Trial Edition Set II and the 
habitats in which each activity works best. If you 
also have OBIS Trial Edition Set I, various 
combinations of the 48 activities from the two 
sets will improve your ability to tailor the program 
to the needs of your participants. 




1 ■ \ 
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OBrS FOLIOS 

OBIS TRIAL EDITION SET I 

Adaptation -Predator-Prey (All habitats) 
Animal Movement in Water (Aquatic habitats) 
Animals in a Grassland (Lawns, meadows. 

and fields) 
Attention! (All habitats) 
Bean Bugs (Terrestrial habitats) 
Greaf Streamboat Race (Streams) 
Habitat Sun Prints (All habitats) 
Habitats of the Pond (Ponds and lakes) 
Hr)w Many Organisms Live Here? 

(Ponds and lakes) 
Invent an Animal (All habitats) 
Invent a Plant (All habitats) 
Mapping a Study Site (All habitats) 
Moisture Makers (Terrestrial habitats) 
Natural Recycling in Soil (Terrestrial 

habitats) 

Natural Recycling in Water (Aquatic habitats) 

Out of Control (Lawn) 

Plant Hunt (Terrestrial habitats) 

Plants Around a Building (Building sites) 

Seed Dispersal (All habitats) 

Sticklers (Terrestrial habitats) 

Terrestrial Hi-Lo Hunt (Terrestrial habitats) 

Water Holes to Mini-Ponds (All habitats) 

What Lives Here? (Aquatic habitats) 

Who Goes There? (Terrestrial habitats) 



THE OSIS TRAIL MODULE 

Tra/7 Impact Study 
Cardiac Hill 
Hold a Hill 
Trail Construction 



OBIS TRIAL EDITION SET il 

/\ Better Fly Trap (Terrestrial habitats) 
Animal Anti-Freeze (Cold terrestrial habitats) 
Animal Diversity (Terrestrial habitats) 
Attract a Fish (Freshwater habitats) 
Beach Zonation (Marine habitats) 
Birdfeeder (Terrestrial habitats) 
Crawdad Grab (Marine or freshwater 
habitats) 

Flocking to Food (Marsh or beach habitats) 
Food Chain Game (Lawn or field habitats) 
Gaming in the Oufcfoors (terrestrial habitats) 
Hopper Circus (Beach or field habitats) 
Lichen Looking (Terrestrial habitats) 
Litter Critters (Woodland habitats) 
Metric Capers (Anywhere) 
OBIS Oil Spill (Marine or freshwater 
habitats) 

Plant Patterns (Terrestrial habitats) 
Rock Pioneers (Rocky beach habitats) 
Roofs and Shoots (Terrestrial habitats) 
Seas in Motion (Sandy beach habitats) 
Sensory Hi-Lo Hunt (Terrestrial habitats) 
Sound Off! (Lawn or field habitats) 
The Old White Sheet Trick (Terrestrial 

habitats, at night) 
Too Many Mosquitoes (Freshwater pond' 

habitats) 

Wafer Breathers (Marine or freshwater 
habitats) 
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Captation - Predato/^Prey (All habitats) 
:'/irt/mi/D/i/ers/Q'(Terr^ . 
;;'^/j/ma/ Mb»/emenHn Wafer (Aquatic habitats) 

llAtfiBntionH/^ habitats) ; 
V Attract a Fish (Freshwater habitats) 
'^Food Oiain Game (Lawn or field habitats) 
IkGaming in the Outdoors (Terrestrial habitats) 
I^Greaf^frearnboaf Race (Streams) 
^■ Habitat sun Prints (All habitats) 
^Habitats of the Pond (Ponds and lakes) 
Hopper Circus (Beach or field habitats) 
: :How Many Organisms Live Here? (Ponds and 

l3k6s) 

Winvent an Animal (All habitats) 
Invent a Plant (All habitats) 
Lichen Looldng (Terrestrial habitats) 

. Litter Critters (Woodland habitats) 
Mapping a Study Site (AH habitats) 
OBIS Oil Spill (Marine or freshwater habitats) 
Seed Dispersal (All habitats) 
Sensory Hi-Lp Hunt (Terrestrial habitats) 

; Sound Off! (Lawn or field habitats) 

- The Old White Sheet Trick (Terrestrial habitats. 

: at night) , u . 

Water Breathers (Marine or freshwater 

habitats) . , u u . . x 

Who Goes There? (Terrestrial habitats) 



The folios included in this camp kit were not 
revised for this special printing. Some of the 
folio titles suggested in the WHAT TO DO 
NEXT sections will not necessarily be founa 
in this selection. 



OBIS MODULES 

The OBIS folios may be combined to 
produce concept packages, skill units, 
environment-oriented clusters, and many 
other schemes according to the needs of the 
children or the judgrnentof the leader. Any 
such groupiny is often referred to as a 
module. 



The OBIS folios in this packet have been • 
selected to form four ACA/OBIS modules. 
The modules are consistent with the four 
basic areas of understanding identified by 
the ACA Camp Ecologist Training Program- 
Refer to the "ACA/OBIS CAMP KIT" card in 
this packet for suggested folios for each 
module. 



ORDERING ADDITIONAL 
MATERIALS 

OBIS Trial Editions Set I and Set II, plus 
The OBIS Trail Module, are available from 
the Lawrence Hall of Science. See the "OBIS 
Order Form" in the OBIS Toolbox folio. Also 
see the "January 1976 Equipment Order 
Form" in the same folio if you wish to order 
equipment. 



SAFETY 

The safety of your group is a prime 
consideration. In order to assure safety. 
OBIS designs equipment and procedures to 
be as safe as possible. In addition. OBIS 
recommends that leaders organize a ' Buddy 
Safety System" when participants explore 
any aquatic or other potentially hazardous 
site. 

The buddy safety system is designed so that 
no participant will ever be far from 
assistance should it be needed. Group 
members choose a "buddy" they would like 
to work with. For an odd-numbered group, 
organize one team of three buddies. When 
the youngsters are paired off. tell them that 
each individual is responsible at all times for 
the whereabouts and safety of his buddy. A 
participant should never leave his buddy 
unless his own safety is threatened. In the 
event of an accident to one buddy, the other 
should render assistance and call for help. 

^ 9 • - ^ 
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Avoid sites with obvious hazards such as 
steep banks and slide areas. Try to find a 
site with gently sloping banks for easy water 
access and unobstructed vision for easy 
supervision. 



CONSERVATION — 
TAKE 'EWI BACK ALIVE 

Your youngsters should understand that no 
organisms should be permanently removed 
from their habitats. OBIS users collect 
organisms temporarily for observation and 
investigation, but all should be returned to 
the exact place they were found. (Leaf 
...sarnples are an occasional exception.) The 
overall impact of your group on an activity 
site should be minimal. Setting some rules 
of procedure would emphasi;:e respfect for 
the activity-site environment. 



SITE SELECTION 

Make sure your selected site Is large enough 
for everyone to investigate without 
interference, but small enough to allow easy 
supervision of the group. Site boundaries 
should be clearly marked and the 
participants kept within the boundaries. An 
area fifty meters square is ample for most 
activities, while some activities can take 
place in even smaller sites. 

Secure permission to use a site in advance if 
such permission is required. Familiarize 
yourself with any rules or procedures that 
apply to the use of the site. Some sites, 
particularly public nature areas, are 
protected by strict rules, particularly rules 
regarding interference with living organisms. 
Make sure the youngsters understand and 
follow the rules. 
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EQUIPMENT AND 
TECHNIQUE CARDS 

You will find an assortment of equipment and 
•technique cards inserted in this folio. These 
cards give you instructions for building and using 
various pieces of equipment required for certain 
activities. A few of these cards may be used in 
more than one activity. Additional copies can be 
made of any of the cards. Listed below are the 
activities that require these equipment and 
technique cards. 

Animal Diversity 
Sweepnet 

Beach Zonation 
Determining High Tide Level 
Use of the Tide Table 

Birdfeeder 
Basic Birdfeeder 
Bird Model 
Eyespot 

Flocking to Food 
Use of the Tide Table 

Gaming in the Outdoors 
Crayon Rubbings 
Ink Prints * 
Sun Prints 

Litter Critters 
Litter Shaker 

Metric Capers 
Measuring Length 
Measuring Volume 

OBIS Oil Spill 
Popcorn Slinger 

Rock Pioneers 

Use of the Tide Table 

Seas in Motion 
Sand Stakes 
Tide Stakes 
Water Balloons 
Marked Shells 
Dye Markers 
Tossing Cups 
Use of the Tide Table 



[ ■■■■ 
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BASIC EQUIPMENT, 
AIDS, GUIDES 



Data Board 



Many OBIS activities call for the use of a data 
board. This board serves as a portable 
blackboard, record board, map, and all-purpose 
data organizer. Because your participants 
probably will not have a desk or locker for 
storage of records from one investigation to the 
next, a data board allows you to maintain a 
continuing record. The data board relieves 
youngsters of the burden of pencils and 
notebooks. Important terms can be easily 
viewed by all group members, and field 
observations are conveniently displayed in one 
place for group consideration. 



Comparison of Data 

Some OBIS activities require comparisons of 
data collected on different occasions, but at the 
same activity site. It is often convenient to record 
the data on plastic overlays on a data-board 
map of the site. A good source of overlay plastic 
is inexpensive plastic dropcloth material sold at 
paint stores and discount variety stores (wax 
paper also works well). Data can be recorded on 
one overlay during one investigation, and on 
others at subsequent investigations. For 
comparison of data, simply stack up the 
overlays. 



Making a Data Board 

1. You will need a piece of thick cardboard, 
masonile. or fiberboard for a data board. A good 
size is 80 cm x 60 cm. 

2. Attain paper sheets (butcher or other) to the 
board. ' 

3. Crayons or felt-tip markers are good for 
recording data because they leave broad marks 
and come in a variety of colors, allowing for easy 
color coding. 

^As an alternative, you can use a large sketch 
pad or small blackboard. 



; diiicies 



; )These guides are designed fpr quick, easy 
identification of some of the most commonly 
encountered lawn and pond organisms. Only 

'v those organisms readily observed by the 
unaided eye or by means of a simple magnifying 
lens have been included. 

To use the guides, simply flip through the pages 
until you come to a drawing that corresponds to 
the organism you wish to identify. Because the 
drawings are black and white and do not move, 
be sure to explain to your group that the 
organisms located will not exactly match the 
guide's drawings. The investigator should look 
for the drawing that most closely resembles his 
organism. 



-Action Gards- 



Many folios contain activity cards, which must be 
duplicated in order to provide sufficient copies 
for the youngsters. These cards, and in some 
cases the equipn^ent cards, may be duplicated 
on any c pying machine and the master sheet 
saved for future activities. We suggest you do 
the copying before the activity period and, in the 
case of summer camps or wilderness situations. 
beioTri leaving the office machine behind. 

Each shod of action cards contains four cards. 
Cut the copies apart and give one card to each 
participant. In some cases, we provide blank 
cards which allow you to create additional 
challenges that are suited to your particular 
environment- 
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Outdoor Biology 
Intlruclionil SIrilagtat 



]»ATERIALS: 

1 wire coat hanger 

1 stick (approximately 1 meter long) for your 
net handle 

1 piece of choese cloth or netting for the net 
bag (1 square meter) 

1 needle and thread for sewing (or a sewing 
machine) 

1 piece of tape or wire to attach net to handle 
1. Preparing the hoop. 
Take a wire coat hanger, straighten the hook, 
and pull the hangerjnto a square: 




2. Preparing the bag. 

Your net should be approximately one meter in 
circumference at the top, tapering down lo a 
point. A sewing machine speeds up 
construction, but older kids can hand sew the 
nets if sufficient time is provided. Sew like this: 



-1m- 




Fold one edge 
down and sew 



Fold square in 
half and sew 



Cut off 
excess 



3. Assembling the net. 

Open the wire square and thread on the net: 




Attach wire hoop to stick: 




4. Using a sweepnet. 

While a sweepnet can be used to pursue and 
capture an animal that has caught your eye, 
this is not the most efficient method of use. A 
sweepnet is best used as a random sampling 
tool. You walk at moderate speed across the 
grassy area, sweeping the net back and forth, 
in pendulum fashion, in front of you. The net 
should just brush across the top of the grass. 
The idea is to sweep any animals that are 
buzzing around in front of you into the nets, so 
you must turn the net in your hand to capture 
animals on both right and left swings of the net. 
After you have made fifteen to thirty swings of 
the net, make a quick swing around your head 
to concentrate the ani mals at the bottom of the 
net, and grab theend of the net in your hand to 
keep the catch from escaping. 
How to transfer animals from net to 
observation bag: 

A. Concentrate animals in the bottom of the 
net. 




B. Pinch the net closed, keeping the animals 
in the bottom of the net. 




C. Turn net inside out while holding animals. 




D. Place net in plastic bag, release and shake 
animals into the bag. 



E. Grab top of bag. 





F. Twist the top a couple of times and tuck the 
top under your belt or into an open pocket 
while you continue to sweep. 
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Birdfeeder 



Equipment Card 
3ASIC BIRDFEEDER 



MATERIALS: 

1 piece of wood (30 cm x 40 cm and lA" to 1" 
thick) 

1 stiff-cardboard box (at least 40 cm on one 

side) 
20 tacks 

1 stake (1.5 m in length) 

1 hammer and a few large nails 



To build your basic birdfeeder: 

1 . The platform can be of Va" to 1 " wood. 




2. Cut edging (to prevent seed from spilling) 
from a stiff cardboard box. 




2 30 cm X 3 cm 
strips 

2 40 cm X 3 cm 
strips 

3. Tack the edging to the platform and tape the 
corners together. 




O r> n n a 




4. Pound the stake firmly into the ground. Then 
nail the platform to the stake. 



.5 METBfi.<» 
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FUN FEEDERS TO TRY 
MILK CARTON 



Tie suet to back of 
milk carton by 
pulling string 
through milk carton 
and tying around 
the stake. 



Thumbtack milk 
carton to stake. 



CARDBOARD BOX 

Cut the cardboard box. 



Ouldoof Btoloey 
ln«lrucliontl Slrtl*^^ 





large wood block glued to bottQmg|;f^ 
for strength X^I^P'^^C^S^ 

nail platform to stake 
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Equipment Qard__Me^^ ^Aif- 

MPACillRING LENGTH SMi^ 



MEASURING LENGTH 

MATERIALS; 

1 mark.ng pen that marks on anything (such as 

Sanford's **Sharpie") 
1 roll of masking tape, or 1 strip of 4 or 6 mil 

plastic sheeting 
1 meter stick 



Oultfoor BMoqr 
lntlrucl»on«l Strattgtet 



To make your meter tape: 

1. Unroll 2 meters of tape and double it over, 
sticky sides together 

OtsiE t^ETER ^ 



2. Use your meter stick to calibrate your tape 
with your marking pen. 




OR: 

1 . Cut a 2-cm strip of plastic from a roll of plastic 
sheeting (4 or 6 mil). 




2. Calibrate the sheeting by using the meter 
stick and marking pen. 



EKLC 
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Icjuip^i^ent Card Metric Capers 

WATERliVLS: 

1 half-gallon milk carton 
1 meter stick or faster tape* 
1 "pair of Scissors 
1 250-ml measuriiQ oup* 

♦Available from the Lawrence Hall of Science, 
see the "Equipment Order Form" in the OBIS 
Toolbox folio. 



Ouidoof BMogy 
Instructional $lr«t«o«M 



2. Add water to the 10-cm line. 




HOW to n^3Ke a l-liter cup (1000 ml): 

1 . Cut Off the top of the milk carton 12 to 1 3 cm 
from the bottom. 



3. Remove the object. 



t 

i 



CUT 



2. Draw a line inside the milk carton 10 cm from 
the bottom. 



r 



TO use your liter cup: 

1. Place the object, the volume of which you 
wish to determine, in the container. 















iOOO ml 




to line. 


/ 



ERIC 





4. Measure the water using your 250-ml 
measuring cup. 




(260 ml) 



5. Calculate the volume of the object: 
1 000 - 260 = 740 ml (the volume of the 
object) 

Use your liter cup to make a standard 10-liter 
bucket. Use this bucket in the same way for 
measuring the volume of larger objects. 
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lEqwipmeciUCarA UUer_Crimrs _ 

LITTER SHAKER 

Ouldoor B»olofly 
Intiructlonal Slfal«8^ 

MATERIALS FOR SHAKER: 

1 half-gallon milk carton 

1 9 cm X 9.5 cm piece of hardware cloth 

screening (V2 inch) 
1 single-edged razor blade or knife 
1 roll of reinforced filament tape or masking tape 



TO MAKE YOUR SHAKER: 

1. Cut out the bottom of a half gallon milk 
carton. 




2. Tape the square of hardware cloth to the 
carton bottom. 




3. Your shaker is now ready to use. 




TO USE YOUR SHAKER: 

1. Place litter by handfuls into the carton until it 
is about half full. Hold the top edges of the 
carton ciosed. 

2. Shake the carton up and down three or four 
times over a white-bottomed container. The 
shaking agitates the animals in the litter and they 
fall into the container. Because they are 
agitated, the animals usually scurry about in the 
pan and are easy to see. Most of the animals will 
come out in the first or second set of shakes. 
Check around the screen on the bottom to be 
sure no animal is stuck to the tape or too big to 
come through the screen. 

3. When you think all the animals are out of the 
litter in the shaker, dump the litter, put in some 
new litter, and shake away. 

NOTE: It is important to work fast when 



scooping up litter to put in the shaker because O a 

litter critters often move fast. ^ copyright© June 1975 by the Regents ol the Unlvers^yolCaSfom^^^ 



Equipment Card 

1 cloth bag (burlap, pillow case, feed bag, etc.) 
25 meters of heavy twine or light rope marked 
off in 5-meter intervals 

To make a popcorn sllnger out of a cloth 
bag: 

1 . Firmly tie the 25-meter line to one corner of 
the open end of the bag and tie a loop (large 
enough to go over a nearby rock or post) at the 
other end of the rope. 



OBIS Oil Spill 



Outdoor Biology 
IntlfucUonal Slraltgi** 



When everything is ready, grab the rope near 
the bag and start twirling the popcorn slinger 
over your head. When the bag has gathered 
momentum, let it fly out over the water. After 
landing, the weight will pull the bag under the 
water and the buoyant popcorn will be forced out 
of the opening of the bag. Before hauling the 
bag in, let it sink beneath the surface so as not 
to disturb the spill- 

Count the marked intervals as you haul in the 
bag to determine the spill's starting distance 
from the shore. 




2. Place a weight, such as a rock the size of a 
tennis ball, in the bottom of the bag and tie it off 
in one corner to hold it in place. 




EKLC 



To use your popcorn sllnger: 

Practice tossing the empty popcorn slinger a few 
times before putting in the popcorn. Once you 
get the feel of it, fill the popcorn slinger with 
about 20 liters of popped com and take a 
strategic position (dock, breakwater, large rock, 
etc.) from which to toss the corn. Have someone 
else slip the loop over a rock or post and keep 
the line tangle-free so it does not hinder the 
bag's flight. (The loop around the rock keeps the 
bag from being lost at sea.) 
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Equipment Card Seas in Motion 



MATERIALS: 

4 short fence stakes or wooden dowels (about 

60 cm long) 
2 meter sticks or meter tapes* 
2 waterproof marking pens 

Mark your 60-cm stake at 1-cmJntervals, starting 
15-cm from one end. 



"SAND'STAKES 



MATERIALS: 



Outdoor Blolofly 
Inilruclional SIratoglM 



4 short fence stakes or wooden dowels (about 

60 cm long) 
2 meter sticks or meter tapes* 
2 'ivaterproof marking pens 

Mark your 60-cm stake at 1-cm intervals, starting 
15-cm from one end. 



€ 



Measuring Tidal Movement 

Vertical Tide Change. At a point inside the 
active wash zone (where the sand is wet), push 
the unmarked end of the stake into the sand until 
the first mark is flush with the surface of the 
water. When you recover the stake (near \be 
end of the activity), slide your hand down to the 
water level and pull out the stake. The space 
between the bottom of your hand and the first 
mark represents the net gain or loss of water 
during the time the stake was planted. 

Horizontal Tide Change. Sink two stakes into 
the beach to mark the highest point currently 
re?ched by the incoming wave wash. By the end 
of the period, the tide stakes will either be 
standing above or below the incoming wave 
wash. Move one of the stakes to the new highest 
point, directly inshore or offshore from the 
remaining stake. The distance between the two 
stakes marks the horizontal tide change during 
the period. 

♦Available from the Lawrence Hall of Science. 
See the "Equipment Order Form" in the OBIS 
Toolbox folio. 



Measuring Sand Movement 

At a point inside the active wash zone (where 
the sand is wet), push the unmarked end of the 
stake into the sand until the first mark is flush 
with the top of the sand. When you recover the 
stake (near the end of the activity), slide your 
hand down to the sand level and pull out the 
stake. The space between the bottom of your 
hand and the first mark represents the net gain 
or loss of sand during the time the stake was 
planted. 

^Available from the Lawrence Hall of Science. 
See the "Equipment Order Form" in the OBIS 
Toolbox folio. 



22 



Copynght© Jon© 1975 by the Regents of the University of Calfomi& 



Equipment C^^ Seas in Motion 

MATERIALS: 

;i2-24 colored, medium-sized balloons 
2 turkey basters (giant-dropper type) 
1 bucket of sea water 

Optional: 

dye markers 

In the ocean, the ever-popular water balloon can 
be a neutrally buoyant object (filled with sea 
water) or a floating object (filled with fresh 
water). Use the turkey basters to fill the balloons, 
keeping them the size of tennis balls. To remove 
air bubbles, gently squeeze the balloons until all 
the air is removed and then tie them off. You can 
hand toss the balloons into the water or use a 
fishing rod. Attaching a dye marker to a balloon 
will help you trace the balloon's movement. 



DYEMARKERS" 

MATERIALS: 



Ouldoor Biology 
Infttruclional Siralcfltft 



• powdered confectioners dye* 

• string 

6-10 small cloth bags (teabags, candy or 
tobacco pouches, or handmade cheesecloth 
bags) 

Confectioners dyes are water soluble and 
extremely concentrated. Moisten a tablespoonful 
of dye with water until the dye is gooey; let it dry. 
Break the resulting cake into pieces the size of a 
dime and put one piece in each empty tea or 
cloth bag. Adding a little sand to the bag will 
make it easier to throw or cast the bags. Dye 
markers can be tied with string to water balloons 
and other objects. 

^Available from the Lawrence Hall of Science. 
See the "Equipment Order Form" in the OBIS 
Toolbox folio. 



WATCH OUT! 

Confectioners dye is extremely concentrated. 

Avoid direct contact to prevent stains 
on hands and clothing! 



2$ 
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Equipment Card beas in Motion 

MATERIALS: 

• shells 

2 waterproof marking pens 
2 watches with second hands 
2 meter sticks or tapes* 



By marking some shells, you can investigate the 
way the sea moves them. Collect some shells 
from the beach and mark them on both sides 
with waterproof marking pens. Toss the shells 
into the surf either by hand or with your 
screen-bottomed cup. Clock the amount of time 
it takes for the marked shells to wash ashore. 
Measure the horizontal distance the shells 
travelled from the delivery point to the point 
where the shells land on the beach. 

♦Available from the Lawrence Hall of Science. 
See the "Equipment Order Form" in the OBIS 
Toolbox folio. 



TO"SSING~CUP (optional) ^^^jf^ 

Outdoor Biology 
Intlruclional SlrsltgiM 

MATERIALS: 

1 small can or plastic cup 
1 piece of screen or gauze 

• filament or masking tape 

• string 



You can use a small cup or can to toss objects 
into the surf by hand or with a fishing rod. 
Remove the bottom of the cup or can and tape 
screen or gauze over the bottom. (This cuts 
down resistance and makes it easier to retrieve 
the cup.) Masking tape works, but filament tape 
is better. Cut two pieces of string approximately 
25 cm long and tie knots at both ends of each 
string. Tape the strings to the top of the cup to 
form a harness. You can now use the cup to 
toss such objects as marked shells or dye 
markers into the surf. 
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^irechniqueLC ard__ ^ 

DETERMINING HIGH TIDE 
LEVEL 



Beach Zonation 



Outdoor Biology 
iniliuctional Slrale gita 



MATERIALS: 

1 tide table 

1 tide marker flag 

1 yard stick 

1 line level 

1 long stick (up to 8') 

1 ball of string 



1. To determine the high tide level you will first 
need to determine the present level of the tide. 
Check the tide table to see what the tide is at the 
present time. You will have to estimate if the tide 
is not at a high or low point at this moment. 
Example: 

The time is now 2:45 p.m. 
Tide table says: 9:05 a.m. 5.6' (high) 
3:48 p.m. .5' (low) 

From 9:05 a.m. to 3:48 p.m. (approximately 
seven hours), the tide will go out (ebb) about 5 
feet. So you can estimate that the tide right now 
is about 1 foot. 

2. Now leaf through the tide table and find the 
highest tide of the year. Say that 6.5 feet is the 
highest and the tide is now 1 .0 foot. Subtract the 
present tide from the highest tide (6.5 - 1.0 = 
5.5). So the high tide tide level is 5.5 feet higher 
than the present tide. 

3. Marking the high tide level on the shore. 
Measure off this difference (5.5') from one end of 
the stick and tie the string at this point. Attach a 
line level to the string. Stand the slick up at the 
water's edge. Take the other end of the string up 
the beach, pull the string so the string doesn't 
sag, and move it up or down until the bubble 

. indicates the line is level. Where the end of the 
string hits the shore is the high tide mark on the 
shore. 



t 
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^chnilque-Card-^^--— ^ — — 

USE OF THE TIDE TABLE 

. : With a tide table (available from boating, fishing, 
and diving shops), you can look up the tidal 
conditions in your area for any time of any day. 
Leaf through your table. You may see a range of 
tides from minus one or two feet to plus six or 
seven, depending on where you are. Areas may 
differ, but the range will be consistent month 
after month. From this information you can 
determine the vertical height of the intertidal 
zone. (Subtract the lowest-low from the highest 
high.) Let us say that in looking in the tide book 
for the day and time you wish to investigate, you 
find that the tide is two feet. This means that the 

, upper four to five feet of the intertidal zone is 
exposed. 

If it is not a high or low tide when you want to 
study your coastal community, you will have to 
estimate the height of the tide. 



JO □ n n . 




Beach Zonation 

Flocking to Food 
Rock Pioneers insSwiisS... 
Seas in Motion 



Example: You meet your group at 10:00 a.m. 
The tide table reports: 

Low Tide: 6:53 a.m. 1.5' 
High Tide: 1:10 p.m. 5.1' 

1 0:00 a.m. is about half way betvveen 6:53 a.m. 
and 1 :1 0 p.m., so your tide will be about hal' way 
between 1.5' and 5.1' or about 3.2', and coming 
in (flood tide). After 1:10 p.m. the tide will be 
going out (ebb). 



Copyrightig) June 1375 by the Regents of the University of California. 
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technjque Card 
INK PRINTS 

MATERIALS FOR ONE PRIN^ 

1 ink stamp pad (or ink-covered sponge in 
container) 

2 pieces of paper 

1 piece of cardboard backing 



PROCEDURE 

1. Press the object to be printed against the ink 
stamp pad. 




2. Remove and place the object ink-side down 
on paper against a cardboard backing. 

3. Place another piece of paper over the object. 
(This prevents inky finger prints from obscuring 
object outline.) 




Ouldoof Biology 
Intif uclional SKaltgtts 



Gaming in the Outdoors 



Technique Card 
CRAYON RUBBINGS 

MATERIALS FOR ONE PRINT: 

1 piece of cardboard backing 
1 piece of paper 
1 crayon 



PROCEDURE 

1 . Place the object to be printed on the 
cardboard or on another hard surface and cover 
the object with a piece of paper. 




2. With a crayon, make a rubbing on the paper 
over the entire object. 



4. Press down firmly over the entire object to 
transfer ink from the object to the paper. 
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Technique Card 
SUN PRINTS 

.Sun.prints are photographs made without 
camera or darkroom. These prints provide 
outdoor groups with an interesting method of 
recording evidence of plants and animals in their 
natural environment. 

MATERIALS 

For the group (developing materials): 

2 or 3 wide-mouthed, gallon jars of plastic or 

glass with tops 
3-4 cups of gravel or sand 
1 grocery bag for each one-gallon container 
1 pint of household, non-sudsy ammonia 

For each individual or team: 

• ozalid paper* in lightproof enve! 3S (15 cm x 

20 cm is a good size) 
1 plate of glass or piece of plastic food wrap 

♦Available from the Lawrence Hall of Science. 
See the "Equipment Order Form" in the OBIS 
Toolbox folio. 



HOW TO MAKE A SUN PRINT 

1. Pour enough household ammonia into each 
one-gallon jar to cover the bottom of the jar. 

2. Pour two cups of sand or gravel into the jar 
and mix it with the ammonia. There should be 
enough gravel to prevent the ozalid paper from 
touching the ammonia. . 



Gaming in the Outdoors 



Outdoor Biology 
ln»lruclion«l Sualtgm 



4. In the shade of your body, remove one sheet 
of ozalid paper and arrange organisms and 
objects on the paper. Covering the objects with a 
clear plate or plastic food wrap will hold the 
objects flat against the ozalid paper. If objects 
are wet, place them on top of a glass plate or 
piece of food wrap. 




5. Step aside and expose the paper to direct 
sunlight for fifteen to thirty seconds. 




6. Pick up the paper and quickly put it into the 
jar. Put the cover on the jar and allow the paper 
to develop until the image appears (about one 
minute). 

7. If the ozalid prints take too long to develop, or 
appear too weak, shake up the gravel in the jar 
to reactivate the fumes. If this doesn't help, add 
more ammonia. 



3. Set the jar in a grocery bag to prevent strong 
light from penetrating the jar. 
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OBIS TRIAL EDITION 
SETl 



The activities listed below appear in the OBIS 
Trial Edition Set I packet, which is still available 
from the Lawrence Hall of Science. See the 
"Equipment Order Form" in this folio if you 
..would like to purchase the first packet. 

Adaptation - Predator-Prey (All habitats) 
Animal Movement in Water (Aquatic habitats) 
Animals in a Grassland (Lawns, meadows. 

and fields) 
Attention! (All habitats) 
Bean Bugs (Terrestrial habitats) 
Great Streamboat Race (Streams) 
" Habitat Sun Prints (All habitats) 
Habitats of the Pond (Ponds and lakes) 
How Many Organisms Live Here? (Ponds 

and lakes) 
Invent a Plant (All habitats) 
Invent an Animal (All habitats) 
Mapping a Study Site (All habitats) 
Moisture Makers (Terrestrial habitats) 
Natural Recycling in Soil (Terrestrial habitats) 
Natural Recycling in Water (Aquatic habitats) 
Out of Control (Lawn) 
Plant Hunt (Terrestrial habitats) 
Plants Around a Building (Building sites) 
Seed Dispersal (All habitats) 
Sticklers (Terrestrial habitats) 
Terrestrial Hi-Lo Hunt (Terrestrial habitats) 
Water Holes to Mini-Ponds (All habitats) 
What Lives Here? (Aquatic habitats) 
Who Goes There? (Terrestrial habitats) 
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WHAT DO you THINK? 



□ How do flies approach the trap? 

□ A/yhy do)^^ clo"^'* 



'B^^l^happens^^^w^ 

'trai""^"' 



Q^hat^tfier or are attracted 

and caught by your trap? 

□ What recommendations do you have 
for a horne orcamp with a fly problem? 

□ What feeding role do you see flies 
playing in the ecosystem? 



WHAT TO DO NEXT 



foci Many Mosquitoes 

Crawdad Grab 

Old White Sheet Trick 



Set 

// 
// 
// 



FOLLOW THROUGH 



□ Try different or wetter baits. 

□ Try suspending the trap from a long 
string to see if flies will land on a moving 

object. , ^ 

□ Paint your trap different colors to see 
If color makes a difference in fly 
catching. 

□ Make more traps and sell them. 

□ Does your trap catch more flies at 
night or during the daytime? 

Disposihg of captured flies. Flies may 
be sold to pet shops as frog and turtle 
food, submerged In water and released 
as fish fbbd, left in the traps to become 
bait for other flies, let go, etc. 

The last thing to do: Have the kids wash 

• ■ up!;/'';;'>/.:.Ov;v;;;:-^^^ 
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tWgCiiiBiN SWEEP 



□ What are some of the differences 
between numbers and kinds of 
animals found in the managed site 

, ahd tli6s£fQtin 

unmahaged site? How might you 
account for these differences? 

□ Introduce the term animal 
diversity: the number of different 
kinds of animals found in an 
area. How does man influence the 
diversity of animals? 

□ What might be some of the 
advantages for an insect or other small 
animal in having a diversity of plants 
and animals in an area? Consider 
food sources and living places. 

□ As a human, which of the two areas 
do you prefer and why? 

□ If an area is not a suitable living 
place for a certain animal, that 

animal simply will not be found there. Do 
you think this applies to humans as 
well as other animals? 



FOLLOW THROUGH 



Finding the most popular plant. Bring 
out the plant cards and explain that 
each team will select one card and go 
into the weedy site and bring 
back those animals associated with the 
plant on the card. (No sweepnots 
allowed this time! The participants use 
only plastic bags and vials or bug 
boxes.) The plant associated with the 
greatest diversity of animals will be 
the most popular plant. Which plant 
was the most popular? Did you 
notice certain animals associated with 
only one kind of vegetation? 



WHAT TO DO NEXT 



Old White Sheet Trick 
Plant Patterns 
Plant Hunt 
What Lives Here? 



Set 

// 
// 
/ 
/ 
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Have you ever sat quietly by a pond, 

brook, or irrigation ditch and 
. watched minnows milling around in 

little schools? Curious little devils 

•aren't they? Perhaps you stood up for a 
. better look only to see the minnows 

scoot out of sight into the tules or 




v:"5 



i 0 
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Explain to the kids that they have 
systemirticailpiscbv a lure that 
^^mulateS fish t^ your super 

" lure td-investigate the following 
questions. You may wish to make action 
cards from tiiese ideas and any 
others that you or the kids come up 

with. , 

□ Do fish get tired of your super lure 

and ignore it? How long does it 
take? 

□ How far away can a fish be 
and still sense your super lure? 

□ Can you bring a super lure up 
behind a fish without it detecting the 
iure?'D6es the fish eventually see 
the lure or might other senses be 
involved first? 

□ Will two fish fight over your super 
lure? 

□ What happens when you skim your 
super lure rapidly across the 
surface of the water? 



□ Can you discover a predator that 
preys on the minnows in your 
pond? 

□ What changes occur in a pond 
when fish are present? Set up a pair 
of identical mini-ponds, one with 
minnows and one without. (See Water 
Holes to M/n/'-Ponds, Set I.) Be sure 
to include some pond bottom, plants, 
and as many different kinds of 
animals as possible. Observe changes 
over a length of time. 



WHAT TO DO NEXT 



Old White Sheet Trick 
Water Breathers 
Animal Movement in Water 
Water Holes to Mini-Ponds 



Set 

// 
// 
/ 
/ 



FOLLOW THROUGH 

□ Now you know what stimulates fish to 
bite. Go to the fish pond and locate 
some living organisms that might be 
food sources for the fish. If 

possible, catch some fish and keep them 
for a while in an aquafium. Try 
feeding them your potential live food. 

□ Can sound alone attract fish? 
Design an expenmep* ^c .md out. 

□ What scares fish away? 
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water may result in an mtertidal-zone 
extending sovfMal huncirod leet up th 
beach. ContrastHiis gradual slope w 
rocky headland, seawall, or breakwa 
where the slope of the coast, is abruf 
Here an eight-foot vertical nse mean 
the water IS eight feet deeper; in a sf 
honzontal space the intertidal zone i 
more compressed. 




USE THE RANGE OF AN ORGANI 
LIVING AT YOUR STUDY SHORE 
DEFINE AN -. UPPER ZONE.;- 



When you go to the seashore at a ' 
low tide, you can walk among the p 
and animals of the intertidal zone £ 
often observe bands or zones of n; 
distribution. Some of the organism 
adapted for withstanding longer pe 
of exposijre to air than others and 
.found higher in the intertidal zone. 
Those adapted for short exposure 
are found lower in the intertidal zo 

In this activity, the youngsters divic 
intertidal zone into two or more zo 
■ You can make this investigation a 
time the tide is at least half way oi 
participants-look for the organism 
highest in the intertidal zone, disc 
the organism s range (the vertical 
of ttio area, in which that organisn- 
andarbitrarily designate that ranc 
the upper-zone. ' ■ 



lV purirTg a loWer tide, locate an 
organism whose rahg6 d^ a lower 

zone; D<^ the. tw^ 

2. Duririg alow tide, stand and look at 
tlie inteftidal zone: Gan you see bands 
of Similar organisms (brown seaweed, 
mussels, green seaweed, starfish)? 



WHAT TO DO NEXT 



Rock Pioneers 
OBIS Oil Spill 
Water Breathers 
Habitats of the Pond 



Set 

// 
// 
// 
/ 
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BIRDFEEDER 

Action Card #1 



4 



Outdoor Biolo^lf 
InitiuctionilSlritigiii 



Food Choice. Discover the preferred foods of birds in your area, 

1. Use a hammer and nail to punch a hole through two jar lids 
and tack a lid to each end of your feeder. 

2. Offer the birds a choice by filling each lid with a different food. 
Try one of the following combinations or create your own. 

a. small seeds and large seeds 

b. seeds and suet (Tie suet down.) ^ 

c. raisins and suet 

d. popcorn and seeds 

3. Check your feeder daily to see which foods the birds choose, 

4. Over a period of several days, change the available food 
choices to discover which food the birds prefer. 




BIRDFEEDER 
Action Card #3 



Outdoor Biology 
InitrucllonilSKiltgiii 



Movement. Will birds eat from a hanging or moving feeder? 
1. Insert a nail into each corner of your feeder. Attach fishline to 
the nails and hang your feeder from a tree limb or from house 



eaves. 



2. While the birds are feeding, move the feeder up and down 
and see what the birds do, 




BIRDFEEDER 
Action Card #2 



Background. Discover the color, texture, and/or pattern of 
background that your birds prefer to eat from. 



4Nk 



Ouldwrliototii 
li»lnitllMilSlril«|lN 



Divide your feeder in half. Use a different color, texture, or 
pattern in each half of the feeder. Fill each jar lid with the saiTie 
food, Experiment for several days to see if the background 
design has any effect on the birds' feeding behavior. 




BIRDFEEDER 
Action Card #4 



OuldoofflloloQf 
jpttiuclionilSliitiflm 



Eyespots. How do birds respond to cat-eye and owl-eye spots 
on moths and butterflies? 

1 , Using the "Eyespot" equipment card, construct a moth model. 
Thumbtack the model to your feeder, "Flash" the eyespot by 
pulling the fish line when a bird laiids on the feeder. Vary the size 
and color of the model. 

2. What do the birds do when you flash the eyespot? Why do 
you think moths and butterflies are colored this way? 




7^' 
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lifomia. 



BIRDFEEDER 

Action Card #5 



IntMlonilSI'iKtlM 



Models. How do birds respond to animal models? Construct 
models that will attract or frighten birds. 

1. Use the patterns on the "Bird Model" equipment card and 
construction paper to make bird models. Paint or color them to 
resemble birds seen at your feeder. Thumbtacl^ the models to 
your feeder and observe the reactions of the birds. 

2. Try a clay snake model. 



BIRDFEEDER 
Action Card 



4Nr 



Outdoor diologii 
InilrucllOMl Sliiligiit 
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BIRDFEEDER 
Action Card 



Outdoor Biol09)f 
IntlruclionilSlrilffliN 



BIRDFEEDER 
ActionCatd 



4 



Ouldoof Biology 
IftilniciionilSlriltQiH 
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T^PIaht Patterns y 
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ll^ili^iiitiGHTS 

f descriibe iils/hlr W crawdad 

Wt:E\ : bid tRe crayfish prefer^c baits? 
- □ Which trap^ were most 

successful? Why? 

□ Which fishing techniques worl<ed the 

-i;■.--:.best?■^^■^■■■^"■"^ 

• □ Where were the best fishing spots? 

□ How do crayfish move? 

□ How do the crayfish react when you 
try to picH them up? 

□ How do the crayfish react to each 

other? 

□ How does a crawdad eat? Where IS 
Its mouth? 



FOLLOW THROUGH 



Mark and Recapture. Discoyer if 
crawdads stay in the sarne area. Ose a 
bottle of brightly colored nail polish to 
mark captured crayfish. Dry off their 
backs and apply a small spot of polish. 
Keep track of the number of crayfish that 
are marked and released. Hold another 
Crawdad Grab on a different day to see 
how many of the marked crawdads you 
can recapture. 



FURTHER 
INVESTIGATIONS 



Set 

Attract a Fish Ij 
Hopper Circus '> 
Water Sreatfiers >l 
Animal Movement in Water I 
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FiiilDETEcrripN 



?iriliifi^|i^rmitsv;aslc how 
shorebirds might detect burrowing 

: Do they sieV heai^ smell them? 

; Send.the kids back into the site to use 
their senses to pinpoint the location of 
burrowing animals. Hint: Search for 
eviderice of bird-feeding activity, e.g., 
tracks, droppings, probe holes, broken 
shells, etc. Hand out digging "beaks for 
checking out selected locations. 



FOLLOW THROUGH 



WHAT TO DO NEXT 



Crawdad Grab 
Hopper Circus 
Adaptation - Predator-Prey 
Animal Movement in Water 



Set 

// 
// 
/ 
/ 



1. Repeat the activity at a different site 
and compare the food sources found. 

2. By watching different shorebirds' 
feeding behavior can you determine 
what they are eating? 
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rAfteK^actt^gar^iei a results. 
How many hp^^ 
How manylfrogs? 

Encourage youngsters to compare game 
results after each rule change, and to 
comment on how the game "balance" 
compares with balance in the real world. 
In nature's balance, there are more 
plants than plant eaters and more plant 
eaters than animal eaters. You might 
-wish to graphically represent the results 
on your data board. 

□ What would happen if there were 
only half as many popcorn plants? What 
would happen to the animal that 
depends on those plants? 

□ If there were no frogs, what would 
happen to the plant population? The 
hopper population? The hawk 

, population? 

□ Do hawks need plants to survive? 

Explain! 

□ Can you describe some food chains 
that yow are part of? 

□ Are there any plants or animals that 
are not part of any food chai ns? 



MORE LINKS IN THE 
CHAIN 



□ Look for evidence of plants being 
used for food. Can you find the animals 
responsible? Make sun prints of the 
evidence you find. (See Habitat Sun 
Prints, Set I.) 

□ Find some ladybugs, or better yet, 
some ladybug larvae. Put them in with 
some aphids in a small container and 
observe. Describe the food chain they 
are part of. 



WHAT TO DO NEXT 



Attract a Fish 
A Better Fly Trap 
Flocking to Food 
Gaming in the Outdoors 



Set 

// 
// 
// 
// 
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evMally freeze in sub-freezing 

temperatures, but a rabbrt^ 

n / vbu were stranded in a winter 

from freezing? 



WHAT TO DO NEXT 



Bird'aeder 
Sensory Hi-Lo Hunt 
Who Goes There? 



Set 

// 
// 
/ 




FOLLOW THROUGH 



1 Provide insulating materials such as 
feathers, wool, paper, and marr-made 
insulators and repeat the activity 

2 How does constant stirring of the 

gelatin affect its gelling time? 
3. Using the same containers, double 
the volume of liquid gelatin What 
happens? After experimerjting with the 
geMing time of different volumes of 
gelatin, ask the kids if they hm^^^^^^^ 

animals or large animals might have a 
more difficult time of conserving their 

heat. 




Outdoor Biology 
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2. Along the path, place natural objects 
in areas where they do not belong. For 
instance, place an apple in a berry bush, 
berries in an oak seedling, an oak leaf m 
an elm tree, . or make a damp area on 
dry ground in bright sunlight. 

3. Prepare score cards by outlining the 
trail on index cards and indicating the 
location of the lettered intervals. 




ACTION 



Play the game. 

1 Teil the group you have made some 
changes in the area. If the kids know the 
area well, they will be able to detect the 
objects that are out of place. Give them 
one example. 

2. Tell the group that only two to three 
hunters can follow the trail at a time. 
When a youngster wants to hunt, he or 
she obtains a score card and pencil from 
the leader and waits for the leader s OK 
to start. Explain that each hunter records 
on the score card the number of 
out-of-place items in each of the lettered 
intervals. All discoveries should be kept 
secret until the end of the hunt. 
3 When everyone has completed the 
hunt ask for the number of out-of-place 
items discovered, and compare score 
cards. 



4 As a group, walk the circular path 
again and have the hunters point out the 
items they found. Point out any items the 
youngsters missed. 

Play the game again. 

Divide the group into two teams. Have 
each team make a trail of out-of-place 
objects for the other team. Provide 
natural objects or have the teams collect 
them from surrounding areas. 



FOLLOW THROUGH 



In any natural outdoor setting, there are 
curious, unexpected things to find. Some 
examples are a mound of soil, a piece of 
litter, one defoliated bush, footpnnts, or 
tracks. A good outdoor hunter can use 
these curiosities as clues to the 
interactions that have occurred in the 
area, whether they be gophers digging 
burrows or insects eating leaves on a 
bush. Have the group hunt for these 
natural things in their activity area. What 
do these curious clues tell you? 
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j;2*f H.^^s?v ^i.3S?n?piace|n 

%errie&iH^arT;oMsi^^ 

^art im^^pake a damp area on 

itj^l^ntindexca^^^^ 
location of the lettered intervals. 




ACTION 



P!ay the game. 

1 Tell the group you have made some 
changes in the area. If the kids know the 
' area well, they will be able to detect the 

objects that are out of place. Give them 

one example. . fu^oo 

^ 2 Tell the group that only two to three 

hunters can follow the trail at a time. 
When a youngster wants to hunt, he or 
she obtains a score card and pencil from 
the leader and waits for the leader s OK 
• to start Explain that each hunter records 
; on the score card the number of 
V out^of-place items in each of the lettered 
intervals. All discoveries should be kept 
; secret until the end of the hunt. 

3 When everyone has comr 3ted tne 
hunt, ask for the number of ot t^ 
items discovered, and compare score 
cards, ,-r ' - ' 



4 As a group, walk the circular path , 
again and have the hunters point out the 
items they found. Point out any items the 
youngsters missed. 

Play the game again. 

Divide the group into two teams. Have 
each team make a trail of out-of-place 
objects for the other team. Provide 
natural objects or have the teams collect 
them from surrounding areas. 

FOLLOW THROUGH 

In any natural outdoor setting, there^are 
curious, unexpected things to find. Some 
examples are a mound of soil, a piece of 
litter one defoliated bush, footprints, or 
tracks. A good outdoor hunter can use 
these curiosities as clues to the 
interactions that have occurred in the 
area, whether they be gophers digging 
burrows or insects eating leaves on a 
bush. Have the group hunt for these 
natural things in their activity area. What 
do these curious clues tell you? 
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HOPPER CIRCUS 

Side-Show Card #1 




Outdoor Biology 
Intliuclional SIrdlrgtev 



Distance. Does the distance a liopper hops (in one hop) change 
as it hops more and more? 



20 



Length 15 
ofhop 
in cm 

5 



0 5 10 15 20 
Number of hops 



HOPPER CIRCUS 
Side-Show Card #3 




Outdoor Biologif 
IntliucltonilStritigitt 



Removal. Find a way to get hoppers out of their hiding places 
without touching the hoppers or their hiding places with any part 
of your body. Singing, crying, hot breath, water, ice, etc., are OK 
to try. 

What works? 



HOPPER CIRCUS 
Side-Show Card #2 



OuMoorBiotoiii 

InlllllCllOMlSlrMgiN 



Slope. Does your hopper tend to go 
downhill when placed on a slope? 

Test three or four animals. 



.across the hill, or 



HOPPER CIRCUS 
Side-Show Card #4 




Ouldoa(Biolo9y 
|nitruCliOAilSlriti0iil 



Sight. Do the hoppers se'em to have good vision? How do they 
react to guicl< movements? Slow movements? Close 
movements? Distant movements? 

Try several hoppers. Be as quiet as possible. 
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JOPPER CIRCUS 
^ide^howCanllS 



4 



OuidMrSioiogr 
lntliuCliDnil5liile9'ti 



^ht Do the hoppers seem lo hop better in sunlight or shade? 



^st Several hoppers to find out. 



Copper CIRCUS 

^i«le.ShowCard#7 




Ouldoor Biology 
lniltuclionilSltil»i|in 



l^'fection. When a hopper makes a series of jumps, is each 
made in the sarne direction or in a variety of directions? 
^st ten hoppers to find out. 



or 



this 



or 



ERIC 
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Outdoor Bloiogr 



Repeat \ 

hoppers? 




Outdoor t|i)lo9)f 
l,»jtru<»HW»ilSlfili9Hi 



What do 




*%jwi>''"''"**"'"*'*°"*"' 



HOPPER CIRCUS 
Sideshow Card #1 



Outdoor Bioloqy 



Distance. Does the distance a hopper hops (in one hop) change 
as it hops more and more? 



20 



Length 15 
of hop 



in cm 



10 



5 



0 L 



0 5 10 15 20 
Ni, Tiber of hops 



HOPPER CIRCUS 
Side-Show Card #3 




Outdoor Biology 

In^ttliCtifinjI Sirlligif 1 



Removal. Find a way to get hoppers out of their hiding places 
without touching the hoppers or their hiding places with any part 
of your lx)dy, Singing, crying, hot breath, water, ice, etc., are OK 
to try. 



I 



o 
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HOPPER CIRCUS. 
Side-Show Card #2 



4 



MMr8«lcgii 
iMliuclionilSltMtlit 



Slope. Does your hopper tend to go u; 
downhill when placed on a slope? 

Test three or four animals. 



across the hill, or 



HOPPER CIRCUS 
Side-Show Card #4 




Outdoor BiDlOQy 
Intltuclifirtil Siritegiik 



Sight. Do the hoppers seem to have good vision? How do they 
react to quick movements? Slow movements? Close 
movements? Distant movements? 

Try several hoppers. Be as quiet as possible. 



8 



Copyriglil?; Jur^ 1975 by ihe Regents of the UnivefsilyotCalilornia. 



HOPPER CIRCUS 
Side-Show Card #5 



Ouldoor Biology 
Inifucltonjl 5l'Jl»gi« 



Light. Do the hoppers sm to hop better in sunlight or Ghade? 
Test several hoppers to find out, 



HOPPER CIRCUS 
Side-^'-owCard*? 



Oildoor Biology 
Intlruetional Stnligif i 



Diirection. When a hopper makes a series of jumps, is each 
juirp msde in Ik me direction or in a variety of directions? 
Tofstten hoppers to find out. 



Tfr: 
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or 



♦h-a 



or 



HOPPER CIRCUS 
Side-Show Card #6 




0iilil0ffK4i?!g|i 
liiilniMSlisliiln 



fofsmlihoppefsonl^l 

Attraction. Put different materials into a hinged milk carton and 
add some hoppers. To which materials do the hopfiers go? 
Repeat several times, 

What IS there atwut these maieriais M seem to sitract the 
hoppers? 




HOPPER CIRCUS 
Side-ShowCarcl#ii 




Ouldoor&iDlogif 
intlrucliQnilStriltgin 



Flashing light. Get a hopper "light-response tester" from the 
leader, Put some hoppers into the milk-carton tester and close 
the lid, Keep it closed for a minute and then open it quickly to see 
if the hoppers read to the light 



WhatdcT:-?ydo? 
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emeus TALK (bptional) 



You may want to discuss with your 
participants what they learned about 
hoppers. You can use the race results 
and side-show cards to start the 
discussion. If you were going to breed a 
grand champion hopper what qualities 
would you look for in the parent hoppers 
(size, length of jump)? How far can they 
hop*? How can you stimulate hoppers to 
hop without touching them? Do hoppers 
swim? And so on. 



WHAT TO DO NEXT 



Ants 

Attract a Fish 
Water Breathers 
Bean Bugs 



Set 

Individual 
II 
II 
I 



FOLLOW THROUGH 



1 . Repeat the activity with a different 

animal. . . 

2. Using Bean Bugs (Set I) as a guide, 
challenge your group take a 
population census of the hoppers m your 
activity site. 
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UCHEN LOOKING 
Action Card #1 



Oiildoot Bioioqy 
InslfucliOnrft Sli,Hi*(|if s 



Lichen Colors 

HOW MANY DIFFERENT COLORED LICHENS CAN YOU 
FIND? 

Each time you discover a lichen of a new color, break off a tiny 
piece of the lichen no larger than this size © and tape it to this 
card. 

IVIATERIALS:iape 



LICHEN LOOKING 
Action Card #3 




Outdoor Oioio(|y 



IJcfien Critters 

WHAT KINDS OF ANIMALS DO YOU FIND ON THE LICHENS? 
Each time you find an animal, place it in the bug box or plastic 
bag for observation. What do you think the animal is doing on the 
lichen? 

MATERIALS: bug box or bag 



ERIC 



LICHEN LOOKING 
Action Card #2 




QuIdoDi Diologii 



Lichen Shapes 

HOW MANY DIFFERENT SHAPES OF LICHENS CAN YOU 
FIND? 

Place a piece of wax paper over each different shape and trace 
its outline, 

MATERIALS; wax paper, pen 



LICHEN LOOKING 
Action Card #4 



4 



Ouldoot Biology 
loiliyclionilSliilegiM 



Tree Lichens 



WHICH TREES HAVE LICHENS AND WHICH DONT? 
Collect a leaf from each tree that has lichens. Keep these leaves 
in the "LICHEN" bag. 

Collect a leaf from each tree that does not have lichens- Keep 
these leaves in the "NO LICHENS" bag. 

What features of some trees might prevent lichen growth on the 
bark? 



93 



MATERIALS: 2 LABELED BAGS 
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LICHEN LOOKING 
Action Card #5a 



Ouldool OioloDt 



For Plentiful Lichen Populations 
HOW MANY LICHENS? 

Place the wax-paper band around the trunk of a tree (or around a 
large rock) so the band end labeled "N" is on the NORTH side oi 
the tree or rock. How many lichens are there in each band 
section? Use this card to keep score. 



Try another tree, Are the lichens evenly spaced on the tree or do 
lliey grow mainly in certain areas? What night cause this? Do 
the lichens seem to be clustered on the west, east, north, or 
south side of the tree? 



10 


<l 


8 


1 


(> 


S 


4 




1 


1 M 










10 


'\ 


& 


1 


6 


s 


4 


i 


1 


1 H 



1 



ERJC'ERIALS: sectioned band, pen 
iop.nl: compass 




LICHEN LOOKING 
Action Card #5b 



4 



OuMoor Biology 
IniliuctionilSliittgtti 



For Sparse Lichen Populations 

HOW MANY LICHENS? 

Select several trees (or large rocks) with licherib. Tie the marked 
string around the trunk of one of them, one meter from the base 
of the tree. You can use the marked-off string to measure one 
meter. The one-meter area merely limits your counting area. 
How many lichens are there below the string? Try this on several 
other trees (or rocks) and compare results, Use this card to keep 
score, 



Rock or tree 



'Rock or tree 



Rock or tree 




MATERIALS: string, pen 
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ACTION 



1 . Explain to the participants that they ^ 
are;, going Lichen Looking. 
"?~Describe the boundaries c^nhe , • , 
activity^ site. 

3. Point out two or three different kinds 
of licheris and challenge the youngsters 
to^ind §11 the different places where, 
lichens livejn'the site. Caution. the \ 
youngsters to be gentle because lichens 
develop so slowly that^any damage to 
them would be long lasting. Divide the . 
group into teams of two and send them 

off., • . ■ , 

.4. After five minuted call the' teams • ; 

back to report where they found licheQS 
5. pQr the next challenge.'each team;- 
selects one tree, rock, or other object for 
investigation." Allow one minuteior tree 
and rock selectiori. If territorial battles 
ensue' assign trees or let two groups ; 
work on the sam^e tree. Each team will 
have l ^ 2 minutes to stick a flag next to • 
each lichen the youngsters can find and 
reach on their tree or rock. Give each 
teapi an envelope .of 20 flags.; Make 
masking tape available 'fdr attaching pins ^, 
• to. rocks. When theiteams are ready. 

■ give the signal to START.. After 1^ 2' 
minutes, give jhe signal to STOP. 
Assemble the^groyp and ask how many 
lichens each t*eann pinned-. Were there 
at;iy plants on ■the trees other than, „ 
Ifchens'^ Poim-Qut aQy thick, moist^re§n 
.ipnounds-of .moss that might."be mistaken 
^for lichensMf you look cigsely you will 
^dispover that moss plants haue tiny le^fy 
•stalk^ although they look like freen/ 
vel;»/et!Tiounds. Do not forget to remove. ' 

■ all flags. /' \ . ' - 



. 6 Now for.sbme serious Lichen ' 
Looking' Display five' stacks of actiop/ , 
cards (Each stack repVese^s a-difj[erent 
acticjp ) Pass out a bag of rfffe^e rials to 
t.^ch t^arn Each bag contains the 
ir^bteriais necessary f©r all the 
investigations Encourage the teams'^o' 
■ select action cards and start'their 
^ investigations p - 
' 7 Wander from main to team offering 
assistance if needed and allowing 'the . 
; youngstp'-s to sfiare f^eir discoveries 
,with you When a team. IS finished with 
one card encourage the youngsters to 
>try others . '7 • . * - • 



33 



inye$tigati6ns, assemble t 
:Eri(5#8ii^th^ teams^ to their 
dlsc<pBnes^(C^ 
"tllsojssioril&^t^^ teams to 
compare their results of Action Card 5a. 
Arrange the sectional bands in a column 
Hahd askiihe grbup to look for patterns, 
bo'lichchs :s(S>em to grow on certain 
sides of trfe arid rocks? Why might this 

:^'ber:^;':'-v"-::;^ 



I'm* f i»* f i 


r V 


t 
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'4 1's 1-3 r.o.i''?^i 






5 
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LICHEN LOOKING 
REVISITED 

1 . Find a lichen that is dry and brittle. 
Add water to it and see what happens, in 
a few hours, in a few days. Is there any 
change? 

2. Be on the lookout for lichens 
wherever you go. Where do they grow? 

3. Some Air Quality Control Councils 
use lichens as indicators of air pollution. 
Check with your local Environmental 
Council and see if it has such a 
program. Perhaps your group could 
assist in the survey. 



WHAT TO DO NEXT 



Plant Patterns 
Animal Diversity 
Invent a Plant 
Invent an Animal 



Set 

// 
// 
/ 
/ 
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tn the. leaves under ou;r feet is a world I 
teerrling jwith anim'als. As plant parts die 
'and drop to tt*ie ground, , they form a 
, iayer of decaying leaves, stickSv and . 
' bark, called litter. This litter .layer fornns ^ 
/a habitat in which- m'any organisms live. 
''This litter habitat IS a constantly "] 
■ changing environrhent. Large-ahinnals 
• dig through litter as they look for food, or 
move the litter as they walk across it- 
Ram washes it away, :and the wind .. • 
blows it around. The sun often dries-it 
put. \Where tire litter is thick, however, 
only the upper layers dry^outphe layers 
next to the soil-Wovide-a moist 
environment X) 

In the mdist areas, tiny organisms, such 
as yngra.i*id bacteria, break down, ■ ^ 
(decompose) bari<^. leaves, and twigs ^ 

- into-smalfer pieces, which provide safe 
refuge and, food for animals living in the 

' litter Decomposer's also release 
(TTiherals back into the soil As the lower 
layers are -broken down, new plant parts 
drop on top of the existing, layer, insunng . 

. a continuaJJitter habitat. 






Animals that, live in litter are generally 
small, such as insects, slugs, spiders 
and salamanders. Small sizQ allows 
these animals to crawl into tiny crevices 
between decomposing plant and animal- 
matter. The small size' also makes these' 
-^.pivma^-^e-asy-lo.^ erlook. — ■ / • ■; 



To record animals. ' •* . ' 
Method 1 (Tracing) ^ . .. . ■ ' ■ 

1 pencil . ■ . , ■ '■ ■ ; , , , 

f crayons ' " . . ' , .■ .., 

2 Record Cards • (Reproduce on- • • 

-t-onlD-n-skrnTpaper-wi-th^i-diUo-m.achL^^ 
'Method 2 . . ^ 



DISCOVER THE DIFFERENT KINDS 

OF ORGANISMS THAT LIVE IN A 
NATURAL LITTER HABITAT 



1. pencil.:, . '. . .' 

crayons ' ' ■ . 

■. 1 -Litter-Cntter Body-Parts Sheet :•_ 

• transparent tape ^ 

• scissors 



MATERIALS 



For each team of two: 

To find and descnbe litter animals , ■ 

2 plastic cups 

.1 bug -box. or magnifying lens 
'1 3" X 5" card (to scoop up animals) 
^ 1 Utter Cntter Wheel L , 
. 1 sack or bike bag. (to hold team . 
matenals) • ■ . ■ • 



For the group: 

• several white-bottomed containers. ■ 
dishpans: or milk-carton halves (cut 

lengthwise). 
■ . several milk-carton ' LHter Shakerp ■ 
(^ee the equipment ca^ ' : m the OBIS 
Too toox folio.) • o ^ 

. extra Re.cord Cards and 3oa ./-Paris 

sheets ■ • 



Available-.from the Lawrence Hall of 
Science. See.the -.Equiprn.eni Order 
Form'- in the OBIS Toolbox ^oU^. 



■$ee,the inserts in this folio. 
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Equipment Card 
LITTER CRITTER WHEEL 

With this device, youngsters become familiar 
with body parts of animals in the litter and 
develop observational skills. It takes about thirty 
minutes to assemble one wheel after all the 
materials are duplicated and gathered. Once 
assembled, the wheels can be used repeatedly. 



MATERJALS FOR ONE WHEEL: 

1 SVa" X 1 1 " manila file folder 

1 duplicated "Litter Critter Wheel Title Sheet" 

(xeroxed or dittoed) 
1 set of 4 wheels (4 overhead transparencies: 

head, thorax, abdomen, wings)* 
4 round-head paper fasteners 
1 pair of scissors or single-edged razor blade 
• rubber cement or glue 

♦You can make these transparencies from the 
masters provided or order them from the 
Lawrence Hall of Science. See the "Equipment 
Order Form" in the OBJS Toolbox folio. 



To Prepare the Wheel Folder: 

1 . Glue the Title Sheet to the file folder, lining up 
the bottom of the sheet with the folder as shown. 



Utter Critters 




Reduce the folder to the size of the Title Sheet 
by cutting around the edge of the sheet. The 
Title Sheet accurately positions the window and 
also the paper fasteners for the wheel centers. 
2. Open the folder and lay it flat with the Title 
Sheet facing up. With a single-edged razor 
blade, cut out the window in ihe Title Sheet, also 
cutting through the side of the folder on which 
the sheet is glued. 




Make a tiny slit at each paper-fastener location 
through the Title Sheet and the one side of the 
folder. The slit allows you to push the paper 
fastener through the sheet more easily. 



loo 
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3. Cut out the transparent body wheels inside 
the black outline so that edge of the wheel is 
clear. 




In the center of each wheel, cut a hole the width 
of the paper fastener so that the wheel will turn 
freely on the fastener, being careful not to make 
the hole too big. 

4. Cut out the crescent-shaped pieces at the 
top, bottom, and two sides of the Title Sheet and 
file folder. These cuts should be made through 
both sides of the folder so the wheels can be 
turned easily. 




5. Use the Title Sheet to guide you in 
positioning each wheel; put the thorax wheel in 
first and the wing wheel in last. Place each 
wheel in the folder and lock it in place with a 
paper fastener through the center. The paper 
fasteners should go through both sides of the 
folder. 




6. Your wheel folder is now complete. Each 
body-parts wheel should turn freely on its 
fastener and the body parts should line up ir^ the 
window so you can recreate animals of different 
shapes. 



To Use Your Wheel: 

1 . Find an animal and lool< at it closely. 

2. Try to recreate your animal by turning each 
wheel until the best generalized body part 
appears in the window. You probably will not be 
able to find the exact body part, so choose the 
part that most closely resembles your animal s 
body part. 

Note: If, in your area, you consistently find 
animals whose body parts cannot be found oh- 
these wheels, draw in additional body parts on 
the open spaces on each wheel. The best 
method for permanently including your own 
drawings is to draw them on the master wheel or 
a xerox of the wheel with pencil or black ink. 
Then make a new transparent wheel to put 
inside the folder. 

3. You can record your animal by either tracing 
it on a Record Card, or by cutting out 
appropriate body parts from the Litter-Critter 
Body-Parts Sheet and taping them to a Record 
Card Modify the generalized body parts with 
pencil and crayons to more accurately represent 
your animal. 
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THERMOFAX MASTER, CARD 1 
HEAD AND THORAX WHEELS 

Directions: Duplicate these wheels onto an 
overhead transparency using a thermofax 
machine or any similar infrared, thermal 
transparency maker or copy machine, A set of 
four thermofax transparency wheels is available 
frcm iJ^tl'lawrence Hall of Science, See the 

, "Equipment Order Form" in the OBIS footoox 

I folio. 
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UTTER-CRnTERS 
BODY-PARTS SHEET 

(Use with Recording Method 2.) 

Make a record of each litter animal by cutting out 
the appropriate body part you used to describe 
the animal on the Litter Critter Wheel. Tape the 
body parts to your Record Card. 



Outdoor Biology 
Initructlonal Straltglot 



HEAD 



THORAX 









ABDOMEN 



WINGS 




O 
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LITTER CRITTER WHEELS 

TITLE SHEET 



r 



0 

< 

LU 
I 



I How to use wheel: 

/ 

/ 1 . Turn all four wheels so the window shows no 
/ body parts. 

2. Locate an aniiTial froiTi the litter. 

3. Look at it closely. 

4. Select a head (the front part) that iTiost 
closely resembles the head of your critter by 
turning the head wheel. 

5. I^ext select a thorax, the middle part of the 
animal. 

How many legs does it have? 

6. Then choose an abdomen, the last part, 

7. Finally, does your animal have wings? 



> 

DO 
D 
0 

fnl 

^1 



[, J How to mako a record of your critter: 1 



1, Cut out the appropriate body parts from 
the "Body-Parts Sheet" and tape them to a 
Record Card. 

Or... trace your critter on a Record 
Card, 

2. Color your picture to make it more 
closely resemble the animal you caught. 



\ 
\ 
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THERMOFAX MASTER, CARD 2 Utter C*-s 



IraEN AND WIKG WHEELS 

DliKtions; Duplicate these wheels onto an 
overhead transparency using a thermofax 
machine or any similar infrared, thermal 
transparency makei' or copy machine. A set of 
fcur thermofax transparency wheels is available 
from the Lawrence Hall of Science. See the 
"Equipment Order Form" in the OBIS footoox 
folio. 





WING 

0 

WHEEL 
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Utter Critter Wheel RECORD CARD 



Team 



Date 



Activity Site, 



"WW" 



iMltuciiMiiSltiligin 



Reconstruct your 
organism here; 



HEAD THORAX ABDOMEN 

Size; 

(Draw a line as !ong as the organism,) 

• Are there any special color patterns on your organism? 

• Draw on any special features you thinl< are important. 

Color your picture to mal<e it more closely resemble the 
captured organism. 



jtter Critter Whee! RECORD CARD 

Team Activity Site . 



Outdoor Biology 
Inilrutllonil Slnltgm 



Date 



Reconstruct your 
organism here: 



.HEAD THORAX ABDOMEN 

Sfee: 1(J8 

(Draw a line as long as the organism.) 

• Are there any special color patterns on your organism? 

• Draw on any special features you thinl< are important, 
ERiCyouf picture to make it more closely resemble the 
™^w?dd organism. 



Litter Critter Wheel RECORD CARD 



Team 



Activity Site, 



OuWMrlWogr 
iMiiMloMlSinugli 



Date 



Reconstruct your 
organism here; 



HEAD THORAX ABDOMEN 

Size; 

(Draw a line as long as the organism.) 

• Are there any special color patterns on your organism? 

• Draw on any special features you think are important. 

• Color your picture to make it more closely resemble the 
captured organism. 



utter Critter Wheel RECORD CARD 

Team 



OuMm 11010(1 

InltMUOMlSlllk'tiM 



Date 



Reconstruct your 
organism here; 



HEAD THORAX ABDOMEN 

Size: 

(Draw a line as long as the organism.) [\)^ 

• Are there any special color patterns on your organism? 
' • Draw on any special features you think are important. 

• Color your picture to make it more closely resemble the 

captured organism. Co|iyrighl®Juriel97$l)yll^eR4{entsollftetMiv«rsilyDlCiilixni^ 



aroupiind?^; - ; . . . 

O Whichianirn^^^ ^^^^ 



□ Which animals had wings? 

□ Which a^^^^^^ contained the 
most animals? HoW am the animals 
found in the moist !» different from 
those in the dry parts? 

□ What were some difficulties you had 
ih recording some organisms? 
□What generalizations could you maKe 
about the color, size, and movements of 
litter critters? 



FOLLOW THROUGH 



Animal Diversity 
Old White Stieet Trick 
Animals in a Grassland 
Sticklers 



1 Investigate organisms associated 
with man-made litter. Compare animals 
found around cans, bottles, P^P^\^^- 
to the animals you found in natura litter. 

2 Do the same activity in different litter 
habitats. How does the number of 
different kinds of animals (diversity) or 
the population size of one kind of animal 
(abundarice) compare at the different 

Tdo the same activity at the same site 
atdiffereiit times of the year: under 
snow, after rain, during ram. If animals 
are nht present at these times, where do 
vwthink they went? If animals are 
: present, how do they compare with 
those originally found? 
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Vou may have heard the old saying, 
"Give en a centim.et.er and'they'll take a 
kilometer. " Give your young^ers 
centim'ete/s, kilometers, liters, grams, 
and degrises celsius, and .they will take: 
home a new system of weights and 
measures. Th^ metrie system is the. * 
household system of measure in most . 
countries outside theUS. Soon the ' 
metric system will be in corrimjon use in 
the U.S/and'you will be ready. 
Measijrements in all OBIS activities are 
. conducted in metrics, so you.might want 
to go on> a metric caper before 
emba/king on other investigations. The 
basic metric system is pictured here. , ' 



LEARN ABOUT THE METRIC SYSTEM 
BY IVIEASURIN9 FAMILIAR OBJECTS 
IN YOUR environment/ 



WEIGHT 

Basic unit is the gram (g) 
1000 milligrams (mg) 1 gram 
1000 grams = 1 kilogram (kg) 
1000 kilograms = 1 metric ton 

LENGTH 

Basic unit is the meter (m) 
1000 millimeters (mm) = 1 meter 
1 00 centimeters (cm) = 1 meter 
1000 meters = 1 kilometer (km) 

VOLUME 

Basic unit is the liter ( I) 
1000 milliliters (ml) = 1 liter 

TEMPERATURE 

Basic unit is the degree Celsius (°C) 
0°C = 36 

100°C = boiling water 
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WHAT TO DO NEXT 



Beach Zonatlon 
Bean Bugs 
Terrestrial Hi-Lo Hunt 



Set 

// 
/ 
/ 



AFTfeR THE CAPER 

□ Hold up several cans and bottles 
from the supermarket and have the kids 
estimate the volume and/or weight of the 
contents. Open a can of peas and find 
the weight of the peas and the weight of 
the liquid. 

□ Make a metric collage. In your 
activity area, find objects that are exactly 
1 gram, 1 kilogram, 1 liter in volume, 1 

meter, etc. . 

□ How fast can you run? Use a watcn 
to find out how many meters you can run 

in one nriinute. , * ^« 

□ How fast do bugs walk? How fast do 

-butterflies 
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ESTIMATE THE ENVIRONMENTAL 
IMPACT OF A SIMULATED OIL SPILL. 




In these. days of oil shortages and 
heighten^^wivironmental awa'reness, 
. great efforts are being made to prevent 
oil spills. Yet despite precautionary 
nneasures, oil spills from ships, offshore 
drilling operatifns, and pipelines, in 
addition to natural seepage, will 
probably continue". As past spills have so 
tragically demonstrated, a major oil spill , 
can take a devastating toll of wildlife. 
Shorebirds and other shore organisms 
are especially vulnerable to the rinenace 
of oil because the spills usually occur in 
the shallow, coastal ar^s where these 
organisms are concentrated. The extent 
of impact from an oil spill will depend on 
the prevailing wind and v^ater conditions ' 
during tfie spill, and the variety and^ 
abundance of life (both wild and hurnan) 
in the affected area. - ■ 




He 
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Impact Challenge Card #1 -^l^ 


~OilJrOILlPltL \^ 
Impact Challenge Card #2 ^jg^ 


Outdoor Biology 
tflilrucliaflal SIfiligiM 


Outdoof Biology 
InilfuctionilSlriligin 


Landscape. Follow the spill and estimate its impact on the 
landscape. Use a 25-meter length of ti^'ine to measure the area 
the spill covered. 

Estimates: Water sq. meters (length times width) 

Land sq. meters (length times width) 


Plant Life. Follow ;he spill and estimate its impact on plant life. 

How many different types of plants were affected? 

Which plants were hardest hit by the spill? Why? 

How might an oil spill affect land plants? 

How would animals that eat aquatic plants be affected? 


Where did most ol the popcorn end up? Why? How might the 
underwater landscape be affected? How did the spill change the 
general appearance of the landscape? 


• 


OBIS OIL SPILL vM/ 
Impact Challenge Card #3 .^|yj^ 


OBIS OIL SPILL vM/ 
Impact Challenge Card #4 


Ouldoor Biology 
Intlruciional Strittgiti 


Outdoor Biologif 
InitructionilSlritigin 


Animal Life. Follow the spill and estimate the impact of the spill 
on the animal life. 

How many different types of animals were covered with oil? 

Which animals were hardest hit by the spill? Why? 

Which animals do you think would be capable of escaping from a 

spill? Which animals might not be able to escape? 

How might an oil spill affect animals that live under rocks in the 

water? 


Human Activities. Follow the spill and estimate its impact on 
human activities. 

How might an oil spill affect fishing and other recreation activities 
such as swimming, water skiing, surfing, diving, etc? 
How might boats, docks, breakwaters, and other water structures 
be affected? 

How might drinkirig water or food be affected by an oil spill? 

119 
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mmr''k: sligktalk 

l A!!hcaci!V!!vsi!e.'i|iiilkf(ii!!i!i9fe Near Hieeodot the alWtn^Pori^to 

activily,.Elplaii\to-yM'p^^^ ■ ^' the spill'has been tlififoiighly dispersed, 

. CTVircmienialipi^ gather the teams together to feporiftheif : 

are resporisibie.jpr esoniaiiiig the impact impact iiodings on (a) the landsc je, (b). 

of the spill oiviaiitie'taii,^scape,.!b) the ' ■ the plaot life, (c) the animal life,.3^1d) 

■ plant life.- (CI the anri^^^^^^^ human activities. ■ ' ' } 
human activities. Dividellie group into, ■ y 
buddy teanis.and assign one to two Some impact questions to consider: ,\ 
teams to eaeh'.,o| the above areas by ' How quickly did the spill reach the ' 
banding oullmpact Challenge Cards, • ' .shore'' ' , 

Remind the teams lo work on the ' ■i ' What agents dispersed the spill' ' 

assumpliontlial anything, the popcorn \ ,(Wind,tiketc.l , . 
touchesjll be covered withoil. ■ . ./ How might dilferentwind'or water 

2. Before you t5ss out the popcorn„ask ■• ■ ■ conditions affect the spill' ' 

'the teams lofedict m which direction ■ ■ How could an oil spill be prevented 

■ the spill .will move and bow long It Will ; . . from.spreading' ' ■ 

lake to reach Ibe shore. Select a buddy^ ' Who should be responsible for 

;*m With a wrislwatcb-lo measure the, : cleaning up thespill' 
*e makes forthe spill to reach the 

store of-othcr reference point. ■ ' 

3, Toss out the popcorn and let your 

envifoiimental experts begin their impacl'v; ■ ' ; 

.investigations. ■ . .'' 'V 




4,":Join.in and follow the movement of 
ihe spit! iilh the rest of the group. .. 
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FOLLOW THROUGH 

■difierertcbfilions (outgoing versus 
incomiogtide, windy versuscalmday) or 

:inldifeffintirM6^"5-la^^ 

oceanversisiake,onesi{leofa 
breakwater versus the ottier side, etc). 
Cornparettie effects of ttie second spill 

ill tliose of the first, 

Trydifferentmethodsofcontaininganoil 
spill 



FURTHER ^ 



Set 



iterBreate 
IraillmpacfMe-" 
loo Many Mosqiitoes 
Great Stream Wflace 




Outdoor BlologK 



LawenceHallolScieoce 
ynivefsilyolCaliloinia 
BerkelefCalilornia 




Plant distribution is the arrangement of 
plants in an area. Plants grow in certain 
places because environmental factors / 
are suitable for the germination of seeds 

— and-eontinued-growth-GfTadult-plants. — — 
Environmental factors include - 

' temperature/light, moisture/ soir^tj^pe 
and available minerals, wind, presence:^ 
of animals, and other plants competing 
for the same resources. Animals, 
including man. also affect distribution . 
patterns. 

Consider||Bse examples of the effect of 
, water on plant disthbution. The wind 
widely disperses cattail seeds, but only, 
those that land in or around fresh water 
grow. Willow trees grow in ravines; but 
cannot sljrvive on the drier hilltops 
. where only drought-resistant plants 
grow. 

In this activity, your youngsters observe 
. plant disthbution patterns and determine 
the environmental factors responsible for 
these patterns. 






■ -VU » V ' 



f is "\ ''^ 



I 

, ■ i , ■ 
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MATERIALS' 

Foreachteanioltwotote 



2.4oapefcoilectioncups,ofodyi 
I bag containing Sifierent colofs 
olseli-adliesivelabeMO* 
: oleachcoloriofsqoafesofdots 
■ olcontactpapercrayons,.of* 

constfuctfon paper and glue)^ ■ 
A.nn^.7PranQetorthelabelsis 



For the group: 



■SgetOeiSTootaloio'lor 
in.tr„dions:onmakin9adata board, 



/,AeTl6N 



::f;::^: v| Represent each type 'ot plant with a . 

]■ ]abelofadtllerentcolorand;or [ 
;'.|/|; 'Shape; Allowthestudentstochoose; 



1. Construction of the leaf ' ' 
id entific ation k ey. 



#1 li'' 



Review Iliecpnseryalt3nepc|h'/f 

liieLeariefsSi/fi'ii'alWiiloJi'.sf 
necessary, obtain' pe^^llilOfl19lak?^ 
leal saiflesffoni the silk Iffl ' 
OTot^iolleclalealsalple,|(i[iia 
.partic|r.plafta ske|c^ollliel^^^^ 

■ ivy,^|ym, (|ii(l:[}difit them out tO;|' 




poisonoak poison ivy poison sumac 



Ji^ th^ label at the 

; r apjiir^ 
>r-;"6:tWlTen^^ 

I : ancCmjappIng, put the section s of the 
V 4"#^|p^^ group 

::i f ^ describe thapiarit^^^ revealed on 
ite sfecrtio^i^f the map. 



WHAT DO YOU THINK? 



i; Vyhat is the most comnrio color on 
the;dverview map and which plant does 
it repreisent? The most abundant plants 
in ah area are called dominants. 
Dominant plants cover more space or 
are larger than others and usually have 
a controlling influence on other 
organisms in the area. What are the 
dominant plants in your study area? 

2. Do certain colors appear next to each 
^other several times on the map? Why 
might this be? 

3. Introduce the meaning of plant - ' » 
distribution: the arrangement of plants 
in an area. Which environmental 
factors (light, wind, rain, soil) might be 
affecting the distribution of the plants we 
found? 

4. Animals, including man, are also 
considered environmental factors. What 
effect do animals and man have on the 
distribution of plants in your area? 



FOLLOW THROUGH 



Use your map to indicate where animal 
activity occurs in the study area by 
marking trails, feces deposits, fur or 
feather snags, etc., on the map. 



WHAT TO DO NEXT 



Uchen Looking 
Sensory Hi-Lo Hunt 
Terrestrial Hi-Lo Hunt 
Plants Around a Building 



Set 

// 
// 
7 
/ 
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This activity requires several return visits 
to monitor experi mental results (every 
week or two for two months). . 

Rocks, pilings, and other solid surfaces 
_jn4he-intert-idal-Z-on^(-b.etw.eBn_the^^ 
tide and low .tide marks) are often . . 
covered with marine organisfris.such as 
seaweeds, mussels, barnacles; snails, 
and starfish. Where'do these organisms 
come from? Do they arrive by ^ 
themselves? Which organisms arrive » 
first? How soon do they appear on. a 
new surface? 
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Tins activity iiwesligales the process:c 
colonizatioo:tlie establishment of a 



tions. Succession IS ti 



MATERIALS 



Foreactiteamoftwo: 



For the group: 

I'datalxiarcl ■ 
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'PrtPAHATION 



■thoose a site With racks thal;are 
-^^ccessible to the kids, You should be- 
iareol the tidal situations foffouf 

^pedictiflTOrlffOtt-hfpe^e^- 
to meet dufing a high tide, youi ; ^ 

■ ■expenmeols would beycoveted by water 
.. andoutolfeacbYofi can obtain'a tide 

jablelram bail shops Wsportinggood: 
'::stofes,|'See "Use of theTide Table' 

■ Equipment Cafd in the OeiSIoote ,, 



period, but follow-up.obsefvalions may, 
talse only ted to lilteen minutes, Plan , 
other activities lor those' days., (See' . 
■SUBSEQUENT MEETINGS section.) ; 

''Caution! Rocks intheintertidal zone are 
notoriously slippery. Caution your, ; . 



\theoi and in placing the new rocks in the 
iotertidat zone; fingers and toes caught 
' between rocks can rum tlie activity, Use 



' alone during a seaside acti^ 



^^^^ 




ACTION 



RETURN VISITS 



Ttielntei1ida]Zone:''C;n'iiiOiitlie 

)Liiioslers'abofif the slippery rocks; 



/one, apidllllll((imii/.UIil'i5 Uicaica 

between the tiigh'agd low lide marks. - ; 
I Observing Lifei'.onthe',Rocks. Point, 
.■out a rock ,that seems to be a popular ■ 
,' place lor a nuiiibei|f different plants: • 
and animals to liviAsk the participants' 
how ,they think Ihe'Drganisms got there, 
Allow lintf for your group Id observe and 
comment. Does someone plant the . — 
organisms' Do they arrive by ' , 



kids don t suggest putting someininginio 
the water ,to check cololiizalion: suggest 



3,'lntroducing,NewReal Estate, 



ask each'team to select a rock or other 
substrate to place in the intertidal zone, 
iSee the VARIATIONS;,section.) large 



,, '5 , loo large, ste|n and suggest something 
;lj , morereaso'nabie,Beste"tbere.'isnoWe 
'1'; , oh these rocks„Diistribute''the marking 
ft' pens and-urgreachteamJo mark Its 
,| -: ' Tockandaplaceontheilorenearitso 
the rock.can be found l«. The ■ ' 



'happens! It may take seve'ral weeks ior' ■ 
Visible coioni'sts'toappear on your rocks.- 
(Do the rocks lee! or smell different ' ; 
before yo,y see any changes'! When 
visiblecolonistsdoamve, you should 
record their ntes and the date they '•' 
were first observed. If you don't know 
the names ol the organisms, make up . 
some descnptivenam.es (thread viieed, ,'' 
Doika dot snails). ; , ■ ' ■ ' . . 









km im 


km 













soyoumayh^velore,-di'aik;yourrocks,' 
i Introducing Colonization, Define'' 

colonization-andsugg^t'that each rack 



'organisms thai settle there are colonists. 
Names for the rocks (Pton,eer Rock, , 
'Wanderers Roost) are fifh and should ,, 



THINKING ABOUTTOUR 
PIONEERS i 



Are rocks that are placed at dille'r'ent 
leyelsjn the intertidal zone colonized at 

, different rates?- • ■' - , , ■'■ : 
1': Did the same organisms colonize all 

■ of the Pioneer Rocks? -, 
I'i Did the amount ol exposure to air 
influence either the numbers or kinds of 
organisms colonizing your rocks'' „ . 
i Are the organisms' on your Pioneer ' 
Rocks the same as those on the ■ 
surrounding rocks' Are'there any ' '- 
differences? ■■':■.'.,'.. , 
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WHAT TO DO NEXT 


. To add some va^ you 
^ may wisn lo stipsiiiuie/w 
, plastlc/'orrubbeifpr^ ^ 


set 

Water Holes to Mini- Ponds 1 
Out of Control 1 


se^JtKraQgjiT^ man's 








Small awid/drligftiiweig 
,\ have to be , tied arip'arichored^^w twine 
to prevent tides'frdm carrying them off. 




FURTHER 
INVESTIGATIONS- 




1 . Can you find substrates other than 
your pioneer rocks displaying various 
stages of colonization and succession? 

2. How does man combat colonization 
of organisms on boats? 

3. Where do you nof find organisms 
colonizing a substrate? Can you figure 
out why? 




SUBSEQUENT 
MEETINGS 




Set 

Beach Zonation^ II 
OBIS Oil Spill II 
Hopper Circus II 
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When you see animals that live on the 
land, you can usually see the entire 
animal, from its head to its feet. But 
when you look at a plant that lives on the 
land, how much of it can you really see? 
Above ground, a typical flowering plant 
has a shoot consisting of a stem with 
branches, leaves, and flowers. But 
hidden below the ground are the roots, 
•'which consist of 'branches" and fine 
root hairs which are firmly embedded in 
the soil. 



Some functions of roots are: 
1. Anchoring the plant in. the soil: 
2., Absorbing water and dissolved 
mineral salts from the soil and 
conducting them to other parts of the 
plant. 

3. Serving as a storage place for food 
products rnade by the shoot of .the plant. 




ERIC 



Dilfereiit typos ol plants have different;., ., 
patterns of io(]i.(ii(,)wtli . Grasses, 
incluiiinc) cereals sul:\\ ..is whrjat, oats, 
corn, and rice. usually tiave slender, ' _ 
fit)er-like roots witti no one root niore 
prominent tnan others. This type of root 
gtr'j c'v'f^ h br ous root system, 
Other plants. sucIt as the dandelion (a , 
weed) or food crops suc.h as carrots, 
iDeets, and radisties. tiave one large 
mam root, called a tap .root. A tap root . 
plant can stoie large amoLints of food in 
this large root Roots also inhibit soil 
eiosion, caused by wind 'and water.; 

The same type, of plant growing under 
different environmental conditions 

■ (sucti asVjjfferent soil texture or amount 

■ of moisture in the soil) often shows 
variation in its root system. For example, 
a plant growing at the edge of a pond 
'may have a shorter-root system than the 
same plant growing m drier soil. Near 
the pond, water is available.much closer 
to ttie soil surface and the root has little 
stimulus to grow further. 



FIND PLANTS WITH ROOTS LIKE. 
THOSE OF TWO MYSTERY PLANTS. 



MATERIALS 



For each tearn of, two 



1 trowel. \ 
j_jiuLl w:arton haify 
(cut lengthwise) . 




Optional: 



1 .hand lens 



For the group: 

2 large brown paper bags 
• tape or stnng .. . ; ' ' 

(to close the bags)'.,/' ; 
1 bucket of wafer : _ , 
. 1 set .of Action CardsV, ■■ 



Avallable fron\the Lawrence Hall of 
Science, See'ttie ■■tguipmeht Order' 
Form" in the OBIS Toolbox ■■\6\\o.. ' . 



Roots and Shoots is a weed activity ; ' 
designed to motivate youngsters to . 
investigate -roots. Using, the roots as 
their only clues, the teams seek to 
identify two mystery plants by digging 
and uneovenng roots that match , those 
of the mystery plants. , 



PREPARATION 



The best site f3r,this,activity is a weed 
lot, lawnpgardeh. or an'old field. Be . sl 
, to obtain permission,: if necessary,' to c 
up -the w^eds in you r sl'udy site.. . 



ROOTS AND SHOOTS 
Action Card #1 

fINO: 



4 



Ouldoof Biology 
Intliuclionil SlriligiM 



a plant with a new type of root system, one that has not been 
found. 




ROOTS AND SHOOTS 
Action Card #3 

RND: 



a plant with a wider root 
system than shoot system, 
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Outdoor Biology 
Inilfuetiflnil Sluliglti 



and a plant with a wider shoot 
system than root system. 




ROOTS AND SHOOTS 
Action Card #2 

FIND: 



a plant with a thicker main 
shoot than main root, 



and 




ROOTS AND SHOOTS 
Action Card #4 

FIND; 



a plant with longer roots 
than shoot, 




Outdoor Biology 
lAktruclloflil8l»ligtti 



a plant with a thicker main 
root than main shoot. 




4 



Outdoor Qlology 
InilrucliorfilBlriligiti 



and a plant with a longer shoot 
than roots. 



V 
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ROOTS AND SHOOTS 
Action Card #5 

HNO: 



4 



Inilruclional Sifiltgift 



a plan! with more root and a plant with more shoo! 
l)ranches tlian shoot branches, branches than root branches, 





ROOTS AND SHOOTS 
Action Card 



OutdoOfMology 
lAiirucUoflalSifiltgin 



ROOTS AND SHOOTS 
Action Card 



4 



Outdoor Biology 
lottiuctionil Sifittgif I 



ROOTS AND SHOOTS 
Action Card 



4 



0t/1do0flio)o9]f 
InilructiMilSbiligiil 
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i to the youngsters that they 
gate- the weeds in their study . 
ularly that part of the plant 
' see. the roots. Tell them that- 
ground part of the plant is the 
ich consists of the stem. 
leaves, and flpwers. . 
ce Mystery Plant #1 to the 
)lain that the shoot is inside 
nly the roots are exposed. Ask 
for a descriptive name t,Q use - 
Ting to the plant s roots, 
the limits of the study area 
Dut the plants, if any. t^at 
be disturbed. Divide the 
teams of. two Challenge each 
id several xdifferent plants with 



time to get all the roots with the shoot.. 
You might want to ask some questions .. 
as you visit the teams. Does the soil 
cling to some types of roots more than to 
others? Do your plant's roots look like • 
the Mystery Plant's roots? If not. how do 
they differ? Do you think your plant is 
the same 'kind as the Mystery Plant? 
(Washing the roots in a bucket of water. 
. to remdve soil makes closer examination 
possible-) . 

. 5. When all the youngsters have . 
washed and compared their roots, have 

■ them form a root '■lineup.'" grouping 
those plants, with roots similar to Mystery 
Plant #1. 

6. ' Introduce Mystery Plant #2. Ask .the 

■ group for a descriptive name for these ' 
roots and challenge the teams to find 
plants with similar roots. Have the teams 
follow the sarhe procedure of ■ • • 
investigation they used' with Mystery 
Plant # 1 , ending with another root 
lineup. . ' : * 

7. Ask the youngsters to guess the 
identity of thu two Mystery^ Plants. Can ; 
the kids tell what the shoot looks like 
when they can only see ..t^he' roots? Let ' 
the suspense build as (key guess: then . 

• ■ uncover the mystery shoots. Who. was. 

• correct? 

: 8. . One final challenge. To each team,, 
distnbute one action card and 
mi{k-carton half. Have ..each team bnng 
back the plants descnbed on its card. 
9. ' Optional." Have. each team explain 
: how Its plants fit the challenge on the 
. card. Point out some of the more., 
unusual roots found. Provide hand' 
lenses for observation. 



liiliKiiiHE : ROOT 

OF THE MATTER 



; □ H^^ plants of 

the same kind that have roots that are 
/70> the same? 

□ Vyhy dp^^^y^^^ there are so many 
variatlphs in root systems? 

□ Did. you find any anirnals near the 
robt^ bf thie plants? What do you think 
the animals were doing there? 

□ How do animals, including man, use 
plant roots? Have you ever eaten a 
root? 

□ What kind of root would you design 
for dry soil? Sandy soil? Wet soil? Hard 
soil? No soil? 



DIGGING DEEPER 



1 . Make sunprints of the roots. This 
could be the start of another mystery 
game. 

2. Explore the differences in root 
systems in a managed and an 
unmanaged area. (See Out of Control, 
Set I.) 

3. Germinate some seeds on a moist 
paper towel. Which comes first, the root 
or tne shoot. 



WHAT TO DO NEXT 



Gaming in tiie Outdoors 

Plant Patterns 

Seed Dispersal 

Invent a Plant (consider roots) 



Set 

// 
// 
/ 
/ 
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chor, However, bits and pieces o 
janisms frorri'more hospitable 
vironments often litter these beaches, 
lere do these remnants of organisms 
me from gnd how do they reach your 
tivity site? This activity invites your 
rticipants to discover if the rhotipns of 
3 sea could be responsible for . . 
insporting this organism debris. 



VESTIGATE.THE. MOTIONS 
F THE SEA. 




i 



duUooiSlolDiii 
lnilnKl^il$l(ilt;iii 



Speed and Dire* olCurrwtsJslteeacyf^^^^ 
parallel to lliebeacWWtoss or usealishingfodto^ 
tennis lialMalefballooos/orta^ 
syff. Use a watcti and meter stick or tape to esttete ttieir speei 
(fute per minyte) and main direclon of movement. Fling 
objects into several diflerent syri spots and compare ttie 
iiffereni areas. 



*See ttie "Water Balloons" and "Dye Markers" equipment cards 
in ItieOfllSfoota folio. 



SEAS IN MOTION 
Action Card 13 



Oyldooilleltlir 
imliucllouiSlriligin 



telifing Tidal tajesJs the tide coming in Of going out? 
Set up tide stakes* to measure botti the vertical tidal ctiange 
(tieigtit) and ttie tiofizontal tidal change (movement of Itie water 
lap line) during ttie actiyity period, 




SEA 

Action Card 12 



OiiUMillittgi 



oiitliebeaclioflal(eiioyttosea?Haii(l 
is 



Action Card 14 



IrtliMMSIlili^ 



Sand llovemenl Is ttie water moving ttie sand on or off ttie 
beactinoindoytjoycanputsand stakes* in tlie area 
between ttis tiigtiest point ttie water readies and ttie lowest point 
to wtiichthewateffecedesoneactiwave. Currents can be 
dangerous so work your way out slowly and stop before ttie 
water level reactiesttietopoftlieM'Cm stake planted 
in the sand 




*Seetlie''SandStakes''e(!uipmentcardinttieOfilSfooto 1|1 



SEAS IN MOTION 
Action Card #5 



4 



Outdoor Blctogy 
Inttruclional SIriUgiti 



Shell Movement. Whal happens to shells when you toss them 
Into the surf? How far up or down the beach do they move? Mark 
both sides ol some shells with waterproof markers and use the 
screen-bottomed container* to toss the shells into the surf. See 
where they turn up, 





*See the "Tossing Cup" apd "H/larked Shells" equipment cards 
>in the Ofl/SToote folio. 



SEAS IN MOTION 
AcHon Card #7 



Outdoor BIqIobv 
tniliucllonilSltJiiglit 



SEAS IN MOTION 
Action Card #6 



OuldootlMtgr 
lniMiml$lril«|lM 



Floaters and Non-Floaters. What happens to floating, sinking, 
and neutrally buoyant objects when you toss them into the water 
together? Use freshwater balloons* or tennis balls as floating 
objects, salt-water balloons' as neutrally buoyant objects, and 
bundles of shells as sinking objects. Hand toss the objects. Time 
their motions and measure the distances that they cover. 



DISTANCE 



TIME 



FLOATING 






NEUTRAL 






SINKING 







SEAS IN MOTION 

Action Card 



4Nk 



Ouldoor Biology 
liiitnictlOflalSlfitiQifi 



Movement of Materials. What happens to bits and pieces of 
organisms when they are tossed into Ihe water? fvleasure the 
distances covered and speed of travel. 



ITEM 



DISTANCE 



o ■ 

ERIC 
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;;^!;ii':j3p^ the 

i^loiginBII^ refute 

-■.tide. v4'v '' 

ii;^^sR^iiyim to the a , minus tide 

|^/jtd^®8rye'?t^ the 

■ tbeacl:^? f^^^ the 



WHAT TO DO NEXT 

Beach Zonation 
OBIS Oil Spill 
Rock Pioneers 
Seed Dispersal 




Set 

// 
// 
// 
/ 
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the environment can be divided into tvvo. 
[Darts: the living and the non-living 
environment/Although the living - 
environment has a significant effect on 
an organism, this activity concentrates 
on the non-living; or physical 
environment. At any moment we can 
define the physical environment 
surrounding us. in terms of several . 



physical laciors. I nere is so muun 
light, so much moisture in the air and 
soil, so :much heat, so much wind, and • 
so mudh slope to the land. Each factor 
may have many different values/The 
sum of all physical factors makes up the . 
physical environiment pf organisms/ Man 
employs numerous devices to measure 
the quantities of these physical factors: , 
thermometers, barometers, light meters, 
wind vanes, etc. Man is the only animal 
that uses fancy instruments to improve 
the accuracy of his senses. Other 
animals use only their senses. 
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USING ONLY YOUR SENSES, FIND 
THE HIGHEST AND LOWEST VALUES 
(EXTREMES) FOR SEVERAL 
PHYSICAL FACTORS IN YOUR 
STUDY SITE. 



, ■ • . . . . • 

In this-acti.vity. you and your youngsters, 
use ohiy your senses to in.vestigate your 
local environment and discover the 
physical factors you. respond to .most 
strongly. OBIS suggests two different . 
techniques for organizing your Sensory , 
Hi-Lo Hunt. (A) Use flags to mark the 
locations of highs and lows right in .your.. 
study Site. (B),Use an outlme map of 
. your stu'by site to record hlghs.and lows. 
• After locating highs and lows, each 
youngster goes' back into the site. to 
respond •■Iik© an animar' to the . 
environment. Finally, the group searches 
foranimals and investigates the physical 
factors whiqh alfect Itie animals. 



MATERIALS 

Method A (Flags) 

8 marker flags: 4 different 
; colors. 1 tall. and 1. short of 
each color . 




Method B (Map) 

1 datavbbard 

4 felt-tip pens.. 4 colors 



PREPARATION 



A good activity to precede this one is, , 
Terrestrial -Hi-Lo Hunt (SeW). 

The best site for a Sensory Hi-Lo Hunt is 
one with a diversity of vegetation and : 
physical features. This is a good activity 
for a very hot/cold, windy.- .rainy, or 
snowy day,- as opposed to a pleasant, 
calm day. ' . " 
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W^Af ii YOU THINKS 



FOLLOW THROUGH 



n E nvirb rimentar Variables. Ask the 

participanS^''VVinlhis^spo^ 
temperature spot) be the warmest 
tonight? Next week at this t Will this 
spot always be the windiest? Will the 
wind always be from the same 
direction?" Suggest that the physical 
factors in your eriyironment may vary 
from minute to minute, day to day, or 
rnontH to month, and are called 
environmental variables. In fact, as 
you have found, you have a variation of 
temperature, moisture, wind, etc., in 
your study site right now. 

□ Habitat. If the youngsters are not 

farriSiar with the term habitat, tell them it 
Is the place where a plant or animal 
lives. Ask the youngsters how they think 
the animals select their habitats. Why 
does one plaint appear in one habitat 
arid hot in, another? 

□ Would you have chosen tfie same 
-spot" m a rainy day? Hot, sumny day? 
Windy day? At night? Why? 

□ How does man cope with hostile 
environments? Does he ctiange the 
physical factors or modify his behavior? 
How do otiTer animals adjust to 
extremes of environmental variables 
(hibernate, migrate, grow more fur, 
bathe in water)? 



By conducting some simple 
experiments, test your ideas on the 
variables that evoke the strongest 
response from animals in your study 
site. Do the isopods under the log 
respond to light or moisture? How can 
you find out? Do ants respond to light or 
temperature? How can you find out? 



WHAT TO DO NEXT 



Plant Patterns 
Rock Pioneers 
Habitat Sun Prints 
Sticklers 



Set 

// 
// 
/ 
/ 
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Change the distribution of the 
predatbre and prey (the \way they 
scatter oveir the area.) 
Give one er two preiy the ability to 
free other prey that are caught. This 
simuiateV reproductidri for those 

prey that escape being eaten. 
Change the time allowed for each 

game. 



d. 



e. 



WHAT TO DO NEXT 



Birdfeeder 

Old White Sheet Trick 
Attention! 



Set 

// 
// 
/ 



WHAT DO YOU THINK? 



1. Which signals worked best in 
attracting and finding partners? 

2. How did you successfully avoid a 

predator? . , 

3 Besides attracting a partner, whai 
else might animals be communicating to 
each other? 



FOLLOW THROUGH 



At twilight, or after dark,liuiet!y listen for 
animal sounds and signal??. 

□ Track down an animal sound. 

□ Try to determine if there are two or 
more animals communicating. 

□ Try to mimic a call or sound and see 
jf you get a response. 




Outdoor Biology 
Instructianal Strategies 

Lawrence Hall of Science 
Unlversltv of Califcrnia 
Berkeley California 

SuDOOrted by a Grant (torn the »^^^ Sdenee Foundattoi 
CopyIP JunV 1975 by tt,e Regents of the Unlversrty of Calfomla 



I 53 



ERIC 



THE OLD WHITE SHEET TRICK 
Action Card #1 




Ouldoof BiQiogr 
iDtliuclioml Stralcgiei 



Use light to get one type of animal to move where you want it 




THE OLD WHITE SHEET TRICK 
Action Card #3 




OnldQOrQiolDgy 
liDtryclionil Slrjt«giei 



Checl(the descriptions below that apply to animals that spend 
most of their time flying around, 



—Big 


6-legged 


Small 


4-legged 


Long 


Big eyes 


Short 


Small eyes 


Brightly colored 


Big wings 


Plain 


Small wings 



THE OLD WHITE SHEET TRICK 
Action Card #2 




OuldoorBltlotr 
IniliwIionilSlrilitltt 



Shine the light through the sheet, How does moving the light 
around affect the animals? (Move the light slowly.) 




THE OLD WHITE SHEET TRICK 
Action Card #4 




Ouldoor Biology 
Inilruclionil Slilttgil) 



How do the animals act when they are; 

a, in the brightest spot? 

b, on the sheet, but away from the brightest spot? 

c, captured and released one, two, and tiiree meters away from 
the lighted sheet? 



10; 
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THE OLD WHITE SHEET TRICK 
Action Card #5 



4 



Outdoor Dioiogy 
htOuctionil Strikgif ( 



Place different colors of gel or cellophane over a flashlight and 
see which colors attract animals. 



Color tried 


Attracts 


Doesn't Attract 



























THE OLD WHITE SHEET TRICK 
Action Card #7 



Ouldool BiolDqy 
lnslmCli0n3l Str^ilcqm 



Change the brightness of your light by masking it with paper or 
cloth, How does a change in brightness affect the light's ability to 
attract animals? If the lamp is hot, don't let the mask touch the 
bulb. 



Bright 

Less Bright. 

Dull 

Very Dull. 
Off 

o 
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THE OLD WHITE SHEET TRICK 
Action Card #6 




Oitldooi Dioloqjr 
t(i>lr(iiltDii.it SliAlf qi<s 



Do smelly things such as vinegar, onions, sweaty socks, 
assorted human foods, perfume, etc., attract animals that come 
to light? 



Made-up name of animal 



THE OLD WHITE SHEET TRICK 
Action Card #8 




Outdoor Btology 
Inilruclionil Slfilegili 



Using aluminum foil, make a mask for your light. Poke a small 
hole in the foil so a small ray of light shines through. Move the 
ray of light across the sheet and see if you can get an animal to 
follow the light. 



Try other sized holes. 





■ \ 


_ -o 




1 1 
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THE OLD WHITE SHEET TRICK 
Action Card #9 



OuldoDi Diolaqr 
IntlructiDiiaiSlidkgitt 



Of all the animals on the sheet, can you find any that seem to be 
staying away from other kinds? 

Try getting them together to see if they separate again, 



THE OLD WHITE SHEET TRICK 
Action Card #11 




Outdoor Bioloqir 
h^lruclioniii Sliilrqift 



Use a marking pen to trace the path of a walking animal as i 
moves around the sheet, Have an animal art contest, 
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THE OLD WHITE SHEETTRICK 
Action Card #10 



Outdoor Biology 
IniliuclionilSlfaliglii 



Catch several nighttime animals and keep them in a ventilated 
container until morning. How do they act when released in the 
light? 



THE OLD WHITE SHEET TRICK 
Action Card #12 



4 



OuldoDt Biology 
Inilruclional Slrattgit i 



Turn the light off for the length of time it takes you to count to ten. 
Then turn it on, What do the animals do? 

Try longer and shorter counts to see how long it takes for the 
animals to go away. 
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FOLDOWTHRpUGH 



WHAT TO DO NEXT 



□ Compare animals that do not come 
to the light with those who do by using 
sweepnets to collect animals from the 
grass, field, and bushes. Then take the 
collected animals to the white sheet area 
and compare them to the animals 
attracted to the light. Are non-attracted 
animals bigger, longer, of a different 
color, lacking wings or eyes? Do they 
have fewer legs? 

□ Catch some spiders or other known 
predators of insects. Bring them to the 
area below the sheet and see which 
animals they hunt, how they capture, 
and how many animals they eat. (Warn 
the children to be careful of fi'i;/ that 
might harm them.) 

□ Try the Old White Sheet Trie k in a 
different location. How do the results 
differ? 



Animal Diversity 
Attract a Fish 
Who Goes There? 



Set 

// 
// 
// 
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the mospto'^ life^cye outline the 

^dfeVlNG A PEST Pl^OBLEM and 
CATCW THEM IN THE AGT sections,) 
Describe thi^ two ways of f nvostigatmg 

the problem. ' . 

2 Mark off two sections of the pond. 

One section is for the teams catching 
wiggler predators with nets and the other 

is for the teams using basters to add 
wigglers to the pond. Divide the group 
into buddy teams and assign each team 
to the appropriate section of the pond. 




M Mill''""'" 



3 Distribute basters to the adding 
teams and nets to the catching teams. 
Hand out twelve wigglers (in smal 
containers filled with pond water) to 
each team. 

4 The teams can now search tor 
wiggler predators. A team can switch its 
investigative approach by trading 
equipment with a team that is using he 
other approach, but each team should 
stick to its own section of the site. 

5. Return all organisms to the pond at 
the end of the activity, 



WHAT DO YOU THJNK? 



□ After about thirty minutes, cs!! the 
teams together to report their firidings 
and make their mosquito control 
recommeiioations. 

n Tell the group that the use of one 
organisr-Tto control another is called 
biolo^^cal controSe „ 

□ Teil the group that mosquitoes can fly 
tm miles. Ask the teams what would 
happen if one town used control 
rr.easures but the neighboring town (one 
mile away) did not. Would the pest 
problems be solved? 

□ Ask the kids for suggestions of 
biological controls for common 
household and garden pests, such as 
aphids. houseflies. adult mosquitoes, 
snails, slugs, or ants. 



FURTHER ^^^^ 
INVESTIGATIONS 



Attract a Fisti 
A Better Fly Trap 
Food Chain Game 
Adaptation - Predator-Prey 



Set 
// 
// 
// 
/ 
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gllllllgipjUGHirs ■ ■ ^- 

< : □ A^^^ to breathe 

: water,iKe.^ pu^ and 

^kpellwatef *^ian their 

^ Where do 

these intakes and exhausts occur? 

□ How do the anim water? 

□ How might movement help an animal 
survive? (Food, oxygen, warmth, 
protection, etc.)^ Tell the kids that 
special features of an organism (such as 
gills for breathing or a powerful tail for 
fast swimming) that improve its chances 
of survival and reproduction are called 
adaptations. 

□ What adaptations would you need to 
jive underwater? (Mechanical devices 
such as scuba are not allowed.) 



WHAT TO DO NEXT 



Attract a Fish 
Hopper Circus 
A Better Fly Trap 
mo Goes There? 



Set 

// 
// 
// 
/ 
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Jan. 1979 OBIS Equipment Order Form* 



•About June. 1979. Delta Education. Box M. Nashua NH 03061 will 
distribute these and other OBIS materials. Contact them for prices and 
ordering information. 



Shipping Address (Please print): 

Name: — 

Address : 

City: 



Date: . 



Please send me the following items in the quantities indicated; 



_ State: 



Zip: 



QUANTITY 


ITEM — DESCRIPTION 


UNIT 
SHIPPING 

WT, (Kg.) 


TOTAL 
WT. (Kg.) 


UNIT 
PRICE 


TOTAL 
PRICE 




Blacklight bulb for safari lamp 


etjfh 


O.T 1 




S8,97 






Blacklight fluorescent tracing powdr': 


20 g: pKy. 


10 1 




.95 






Blueprint paper (22 cm x 3() cm shei-:'' 


2:) sh. pkg 


.20 I 


1.75 






Bug box 


each 


o; : 1 35 






Colbat chloride ca'staN 


110 gr. pkg. 


ih ! 


3.75 






Colbalt chioride test paper {1 cm .x 16 m roll ' 


each 


.025 1 


3.50 






Colored cellophane (25 cm x 30 cm shcr:' 


red. each 


.025 1 


1.25 






q:ee:v eacn 




1.25 i 




blue, each 


.025 1 


1.25 1 




Confectioners dye 1 iO gram;; in eiah 


each 


.020 1 


1.00 1 




Kodak Studio Proo: I- paper (20 cm x 2b ar. shec: 


10 sh pkg 


.15 1 


2.75 1 




Line level 


each 


.025 ! 


1.40 1 




Liner Critter Wheel? thcnnofax 
transparencies 


4 wheel? 


1 

.050 { 


.35 






Maqnifeinq lens {3 lense? 3x- nx >v, nl.^s::: rrr.n. 


eacr 


025 






• 1 




Meter tape 


each 


025 






.50 1 




Ozalid paper (2LS cm \ 2^ cm sheet! 


25 sh. pkg 


i 1^1 






i.OO 






Plastic measuring cup (2f>0 mil 


each 


1 .020 






.30 ! 




Plast\c v\als with lid (14 dram^ 


DKC C It- 


1 5< ' 






i30 1 




Spring scale (2000 gram( 










I 3 OO 


1 




Thermometer, calibrated m "C 


.jac!-. 


1 025 

4- 






i . 25 
i — — 


I 




Tweezer? 


tart": 


i ' 


i 










Water Breathers dropper 


t>arh 


! ,0i(( 


1 — 1 




OBIS Lawn Guid^• 


L'ach 


1 05 




.bO 1 




OBIS Pond Guid.^ 


each 






6r. 1 




OBIS Trial Eidition. bet I 


each 


L20 




8.5(1 






OBIS Trial Edition. Set 11 


each 


1.20 




9.50 






OBIS Tnal Ldition. Set III 


each 


1.20 




.10.50 






OBIS Trial Edition. Set IV 


each 


1.20 




11.50 






The OBIS Trail Module 


each 


.05 




2.00 








Subtotal Wt. (Kg.) 




Subtotal 





1 I Check or money order enclosed. 
Make check payable to: 
Regents of the University of California 

I I Please bill me. (Minimum order: SI 0.00) 



SEND YOUR ORDER TO: Discovery Corner - OBIS 
Lawrence Hall of Science 
University of California 
Berkelev. California 94720 



California sales tax for California residents only: 
(6'V. California residents) 

(6'i'" n Bart County residents) 



Shipping fee (see reverse) 



TOTAL DUE 



72 



i I Please check here if vou desire air mail shipment. 

OTHERWISh ALLOW FOUR WEEKS FOR DELIVEF 
(Air mail takes approximately one week.) 



EKLC 



PLEASE RECHECK YOUR COMPUTATIONS AND BE SURE THAT THE SHIPPING FEE IS CORRECT. 



To Determine Your Shipping Fee: 



1, Total the weight of merchandise. 

2. Use Table A to find your shipping zcni^ 

3 If you desire surface shipment find the ship- 
' ping charge In Table B. Allow at least four 
weeks for delivery. 



If you prefer faster (1 week or less) airmail 
shipment, check the box on the front of this 
form, and find the shipping fee in Table C. 
Enter the shipping fee in the appropriate box 
on the front of this form. 



Table A — Shipping Zone 



Zip Code 
f're/ixes 



Zonv 



Zip Code 
Prefixes 



Zip Code 
Zone Prefixes 



100.199 H 

200-299 B 

300.379 H 

380-381 7 

382-385 8 

386-387 . . 7 
388-399. 8 

400-499 8 

500-5a3 V 

510-5U 6 

512-528 V 



530-534 . 
535-540 . 
541-543. . 
544-567 . 
570-577 
580-582 . 
583-58H . 
590-591 
592-593 
594-59*) . 

60a609 
610-617 
618-619. 
620-667 
668-672 . 
673 . 



674-67'> 
680 681 
683-693 

700-704 . 
705-706 . 
707-708 . 
710-72" 
730 73*J 
740-745 
746 
747 
748 

749-762 
763-7t>4 . 
765-767 
7f>H-76'» 



Zone 


Zip CtxJc 
Prefixes 


Zone 


6 


770-787 


, 7 


, . . 7 


788 


(> 


. b 


789 


7 




7WO-7W7 . 


... 6 


8 


798.7*>^> 




8 


800-826 





Zip Cixie 
Prefixes 



Zune 



Zip Ctxic 
Prefixes 



827 

828-832 . 
83:i 

834-835 
83b- 837 
838 

840-844 
84-1 

84^)847 



850-85*> 
860-8M 
865-880 . 
881 882 
8S.< 
884 

8'>0 H'i'A 
894-8^)7 
8'>8-8i>'> 

•)()0-M28 
*K^0-935 
936-939 
940-^)51 
*>52-9'.3 
954 



955 

W56-959 . 

W60-9bl 

*>62-966 

967-969 

970-'^'74 

W75-976 

977-979 

im0-9rt5 . 

98(j 

987-992 
W93 . 
9M4 

W5-i)*)7 
W<JS . 




Table C — Air Mail Shipment 



ERIC 




OBIS ABSTRACT 



What is OBIS? 

Start with a group of young people In the out-of-doors and a bio" - 
logical concept or process as the basic Ingredients. Add a large measure 
of fun; stir in the discovery approach; and season with a simulation, a 
game, a craft, or an interesting investigation. Mix thoroughly and you 
have one of the TOO activities that have been developed by the Outdoor 
Biology Instructional Strategies (OBIS) Project. 

OBIS provides community-sponsored youth organizations and schools 
with learning activities for use at common outdoor sites such as lawns, 
local parks, city lots, neighborhood streams and ponds, and the seashore. 
Although the activities are intended primarily for ten- to fifteen-year- 
old you.xg?5ters, both younger and older people (including family groups) 
have enjoyed OBIS activites. Their easy-to-follow format, simple prep- 
aration and equipment, and short duration (usually one hour) make OBIS 
activities suitable for both the experienced outdoor-education leader 
and the first timer with no previous experience in'biology. The activities 
may be used independently or sequenced to create a program to suit your 
needs. Scouts, Park and Recreation districts, religious groups, service 
groups, nature centers, summer camps, and schools are a few of the groups 
that have used OBIS activites in their outdoor-education programs. OBIS 
activities help youngsters and adults to better understand and appreciate 
the ecological relationships in their local environment. 

How Were OBIS Activities Developed and Trial Tested? 

The OBIS materials were developed at the Lawrence Hall of Science, 
University of California, Berkeley, and supported by a grant from the 
National Science Foundation. The materials were developed over a six- 
year period e; ing in 1978, Unlike many development projects, OBIS 
considered the testing of activities with youngsters to be an Integral 
part of .the development process. The OBIS activity development procedure 
Is one of devising a strategy, trying it out numerous times with youngsters, 
making modifications and then retrying the revised activity. This testing. 



revision, and retesting process was repeated on a local level and, in 
many cases, on a national level for each OBIS activity. To help gather 
national feedback on the trial edition activities, OBIS established a 
network of OBIS Resource CeTiters across the country. Over the past five 
years, OBIS has received thousands of feedback comments from OBIS users 
throughout the United States. This feedback is being used to revise the 
existing OBIS trial editions. 

The OBIS Trial Editions are available ^hrough the Lawrence Hall of 
Science, University of California, Berkeley, California 9^720. 
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